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tor w^otrr is^awa i to gj© ato©ato to? artws? c»ih>im*ii to TOtwaw « 
a^jto to* to areata war ®m ^ftfw wt% i tot TOataa « ^^jcto cmia w*r ato 
war tot% TO©to© wat « aroam afa<j*f tow aw amt ataito tom w to i aw 
atato *ro ^ato toft wtto m « wot a^aaito « amta tow tom cam t 
to ctois i£i ?wa? tom towr i 'SaHi^wji at atom tost to totto iwm ^toto, 
amito, am^to « atom© aft§1a? cafro w « camr awto toica «tc& ewe wto tom 

'°MJ'©a Rw&J Rail I 


writ? totto-^oio a? to « isc*t*uca» amca aw afaaito tow atarto ^roa torn i 
afaaito at totro writ? TOrf, to, towr « aaa*t%T mftro atoaa #tt tow, cat atw 
totto? wi , caat « sm*t mmt wgaift tom torn amt tow i aw tot% Wto « *iHRa> 
^ijww piw u ttoa « £to c&w rr, aro ^%^m cbto, to-atto-a«?fftotta, 
cwwacata, a^R>-u>wi aa?, at-a*f-caii? 'q atft- i 3ga RRG*iGa aam a% aaa^Mcai? wrn'® amt? g&^ji 
amt tow i ^<pHJ R'&sH^xp wi% ak*m wj ^taw? sj^olTJ cror ftow? m^os^o acaM 'q RRrGh 
aMwc-m a? ®w am^oamca f*wtom a 1 ^ <ro coiam g&^ji wi tow i 

a^a at tomwa TOatw sfite tow wto ^©caa am aam aikgpro* i aiktp^ smaca 
1*m^ftw? aw%, sma^ot 'q ^itwfi^sTOas aG^t facai>at amt tojgs? i mkg^smssjwmtaaa'fattsa 
« towmca? cto toi% ^wato atom torn ataca? to* totaro? wear tow i ato 
waro? "a^o tom ^ to tot% ^itoar ^tca? tto© stata amt tow aa^ to? to, a^rt 
a?f m^smt^t asca^nmaca 5 amt ^caw i 

ana-tottaa tom acaaam «tto totoa acata toatt^t i torn to aaKftort, cefjtf^tot « 
aTOt*t acaaam tow atoa acata i aw at^rto #aca to? atot-totot « acaaam 
^mw af*m> «i<iih atac^, i aatf^t awam R'ashRjf^^p Rg^? yttcas? camacaam ^mw af*^5 
^ama «i'©1a ’J&aj 1 ^ i R<p fka^am caw ataifta 5 ■ y wa *^mw af*!^’ '^$a» atk^pw 5 ^ aana amt 
tow i a cro a^rtt tottoa cataawtcas *$$ to a^-^aatoa aik^oa^ sjaaa amrn cW 
amt togs?, i atatcaa ca^cm ■^caw at?at aaac®^ a^a 5 a^o <ihhllR> i 

aa^to tocam ^to « awtca* ^mca caw atoto toirom TOtiw aikt^oa^ alto tow i 
■ f*wam ^aa a<pl^ amtaifta 5 aRmt aai a? l^fec'o aiktp^a 5 alto w i m Ti a% cat^a 5 ^ajtaa 'Q Sit 
«n®1? aatasw? ^ttarw wttaa « ato#t to atkt^to 4 [D^ amt tow- mm atoaa mtf&? 
a'oah mv^sca atsat atca i 

atkt^sasfS aaat, a*iMi, tom, a^at atsftfa aaaa, afaai#T « aaaaam aro amt TOotowa 
war « ?ja towa toaa aaiata wtaa amft i atk^toS tottoa TOto ai^ « awto wst 
^af¥to wcaaw^rtata# i 


acvaa amma i>*tt at®r 

csamajta 

wtor tom 'Q aikt*©<p cat^, umt 
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<R&'Q^K?‘R 


(Set and Function) 


C^GWl Wtr 'Q <15.1*5 ’iRc'© kE“R I «r»|j «I<5»1 G «H< 1»1 CJjRfa s|f*fts ^ if) CTT; *\**\(.4 «llc e lll> , il 


<Pfll 5.MIC5, 1 



wk<?^1 5 i , ¥i%r 
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> 
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> 
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> 


MlJ, ^5 v 1C J l'G , ,> jf|<P Mb G *lI\SP CTT; ’li'i TOG'S V I1*1G<1 I 

C^ICM WIN, C^T'Q TOG'S 

sal^iiM q sjmR*i ssm w i 

crSr^ tog's v iisc<i ifl?i"5rf*ow' 5 i%sr c^c’Cs *n^ s fl"^jwt tog's afaw i 

G^GMl ^Rwlc’lfl *lfe CRi> t^fera- ^3f <UNJT TOG'S V II*1G<1 <4^ G'» r ifi>t4 G ^ll^.lC<JJ ^sf *Jl!>l$ 


G^IGW •'ll^.lwj «I*N^ G *Pl< M R liRT *ff?r c tT ^JKJT TOG'S v II* 1G<I I 
C^&faR G CiTg? -^S <H?TCR | 

^lR<p ^K“R G ^-<£W ji|R<p '*Ft5‘R SiItogHji ^TNJt ASIC's v ll*]G<i I 

Ra^sqn^qjmq^at?nRi 


PPlf&Gi£]*i «i*Nfj '^Ff'iJ'R RrT ^T *j|t>l$ apse's v II*ig<i l 

^5p^?I G C®TS|f^5 «I«TO <MW 


i-i C^lb 

«q|^<5 IwJ] ep|G's?i <5^55 G<JC<PlC'il ^PklR's 7 r$$,C<P C’T&^Tf^r I (RSR, S = {0, 1, 4, 9, 16, 25, 

36, 49, 64, 81, 100} v©lPl<r>lfD 10 C«!W 4TR ^ ^PlTliT (RS I i<F3ttq \s|fa<f>l*l 

>ii*i«j q<RT voiPi^i ^r ^?ri <r fso ?tfca ac'sm^ ^ <Rtik 

I x eAto xWA c^icw ^fRR ^sf SJ^K^T ^?T I xgA qM xfflA (4?T t^RR 'RT 

i s 

S = {x : x, 100(?^^^T<4'5R^f^R??m} ) <4$ 'StW (?Rt ^ I 

<4 ^ cti> ’li'i a r <f'© <i®ii ^?r i 


^ler : 

(5) S (RCR&^f^lRir^RI 

(^) s <& '»i»ij'oiw spm^i 


<p^|-b , ScOTO 








* 


(Universal set) 

aJC'i <pR 

P = { X -.X W ^fatPOT 5x < 16} 

Q = { x.x *H1W «ffa*OT «£R* jc 2 < 20} 

^ R = {JC : Jt W «W yfx < 2} 

^ I'S'ifwi ^PtR U = (x : x *H'S| < P ^ cWCfwi ^■‘’tPiR Po ’IIS's | U P,Q,R 

G^uR W»1T *ilR<p CTTj Rw&'il ^n?r I 

C<Plc*ll «llc®ll&*ilfl ‘fl'pfD PR5 MlJw *llR<P ^®rf "5?T, «llC a lll>ll^T ' 5 R S5 T C^IGWl 
& v IM«'l >£? PR<5 c^CW «l«4® "5?T I 

$Hc»|b ( Subset ) 

A *6 B C 5 T^'5I S T A WB t£|?r SHc-w "W ^ 'Q C < P < q a l '*Jp A <£RT sdc'sj^P B (£ET ^RR ^ 
AcBtesnm^^n A, B «£Brfc B lPfl>^*FTA£BCT'«IT^iri 
§w-i I A = {x : X JRtW'ffR^} 

B = {0} 

X = {x:x<J*f?rc?&l} 

4t4AcX,BcX,B^A. 

^I®f : (i) X >>llR<P *TC5T, X ‘fliT I'S^IS S’iC'W ^Rf 'W I 

($) X <£RT S’lc^'G R*fat ^?T <J|C^ 'aMillwi R5T I 


CTT> {Empty set) 

'S|C*1 < P R5RT RmmI •‘Pile's ^ <l I C'S c<plc*ll ^*IRR Sllc<P RT I '£I^t cWik^P $141 CR(> RRf "5?T <£141 

0 ftwswr^ar^ri 

I (x : x <il«<i Rl*lTf (£Rlx 2 < o] tfW OTT>, c<p«i*il c<plc»il 18 NI'S| < p R?l I 


'>i»|'s| {Equality of Sets) 

A 'G B CRi> Rp 4RR RR £R 'Slciil tgRRRsjM ^stR A « B <R(> <£TRl^st A=B iRER 34H 
RSRfRR I 

A=B RR Rp 'Q C4RR Rp AcB ‘W BcA RR I 
g$RT : CR& RRW 2 Tsm?=t 4 $ I 










St^o ( Proper subset) 

AWB ^ 3^a v5 v lc j ib ^®!T ^ ^ G C^®r ^ AcB <44?, A^B A 4?T dc'sj^ ^IRR B 4^G 

^®PtR WB 0©^«F© A CS (^ I A, B ifl^ 3^s SHc^b AcB CsplTSSTI 

^PIT: (i) C4WIMI CT& A <flRT«HT AcA. 

2fsrt*f: xeA => xeA ?F5J 
■^©sk, AcA 

(ii) MWlWl CT& A («Br«RI0cA 

Sfsn*f : 0cA ^.C®1 0 4 <4^1 \S v lllh x "4T A 0© I > 1'®J ■W C^R*Tf 0 ^<>1 (RT> I 

^©iiR 0c A. 


c^cwi «ww ( Difference of sets ) 

A G B C^b ^.C®1 A\B Mbfb 3.c«?.— 

A\B = {x : xeA iWx^B}. 

A\B C4* A^R B (RT> ‘4 5 TT ^ WA ^ CT' 5 R 55 T^fRt*T B 0©^t£^ A <5®f»i <Kfl A\B 

WT^I A\BcA. 


I A = {0, 1,2, 3,4, 5, 6, 7, 8, 9} B = <J*f ^?5T} ^?T A\B = {1,3, 5, 7, 9}. 

*3^ C’fS' ( Complementary set) 

(RT> U <44?, AcU A <*RT *3?T^ 

U\A ^#5, U\A = {x : xeU iWx^A}. 

(RT> <?ft^ A c^cbs 'S’ihh^Jc'il < PflC°i§ A 4?T C 3 ^ ’flGTlT ‘W'©lc < p A' A c 

2W*f ^r53n 

i ctI? u w c»fl> ^ ^ a wt ^ «pf ^?um ct& ^*r, w(u 

s llc v lc ,J p) A <4?T (RT> 

A'^f, A c = {0, 1,2,3, }. 


■*t% CTfr {Power set) 

A c^icbs *w»°i '5 v tc j ici5^ c^bc^p A <*RT *lfo '4 5 !T "531 P(A) Pier*! <p?il "531 1 ^cg^tT CT 0c A. 


(Shl^«1-v© 


A 

P(A) 

A = (p 

A = {a} 

A = {a, b} 

A = {a, b, c} 

P (A) = {0} 

P(A) = {0, A} 

P(A)={0, {a}, {b}, A} 

P(A)={0, {a}, {b}, {c}, {a,b}, 

{a,c}, {b,c}, A}. 







8 


vSc&'OSj ’if'fas 



8 I ^ A - {a, b} ^5 = {b,c}H$, C^1« CT, /’(X) U P(5) c P(A n B) 

P(A) = {0, {a}, {b}, {a, b}} 


P(B)={0,{b},{c},{b,c}} 

P( A) u P(B) = {0, {a}, {b}, {c}, {a, b}, {b, c}} 

^ HR, Au B = {a,b,c } 

P(AuB) = {<D, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},{a, b, c}} 

P(A) u P(B) c />(^ U B). 

: 

i I ^ A = {1, 2, 3}, 5 = {1, 2}, C = {2, 3} £> = {1, 3}^?T, CT, 

P(A)={A,B, C, D, {1}, {2}, {3}, 0} 

*1 ^ = {1, 2} ^ 5 = {2, 5}^, ^A <A, 

P(A)={A,B, C, D, {1}, {2}, {3},0}. 

(0 P(A) n P(B) = P(A n B ) 

(h) P(v4) u P(B) * P(A u 5). 

^?Dt C’ff: 

N= {1,2,3, } 

Z = { -2, -1,0, 1,2,3, } 




Scovsjq sjf'fta 


<? 

Q = {x : x =-j^ > 

R = {x : x <5l«<5 ^?ITT} ^#5, <5l«<5 CT1> I 

C'O'if&tf) (Venn Diagram) 

wi waif ^ *m fan sm*r wr ^*nww i Suw John Venn <si?r ^ngpnar ^ 

B^c<p C'» r ifi>^ s°il "5JT i <&c'® ^ »i«ic^ 1 ^*Pt '®ilc°ilt>«il <p*il ^cfic^. i 

^W-<? i u ^iS'iwiJ a A' : 

u 


c»icwi »NPlM (Union of sets) 

A’GB CTT> 3.c®i 'slcis CTT> *.(. «?.— 

AuB={x:xe A^Rt xeB}, A 'Q B^5?r c^iom sites' AuB . 

c^icwj C^T (Intersection of sets) 

A <3 B volcisi C^r 

A n B = {* : xeA WjgB} 

A 'Q B c^cwi ,> i < p®i ' 3 lt t n?r s 1 ^IHiR ^1^5 Pimj cWi>$ A n B. 

?1tf^F<?fcU = {0, 1,2, 3, 4, 5, 6, 7, 8,9} 

^ \5 ,y lc j ib A = (x : x c^IPi^p ^i^lJt} 

B = (x : x R estiva ^?IJT} I 
A = {2, 3, 5, 7} 

B = {1, 3, 5, 7, 9} 

^5?fRAuB = {1,2, 3, 5, 7, 9} 

AnB = {3, 5, 7} 

A' = {0,1, 4, 6, 8,9} 

B'={0, 2, 4, 6,8} 

A'uB' = {0, 1, 2, 4, 6, 8, 9} 

(AnB)' ={0,1,2, 4, 6, 8, 9} 

: '5 v ltSI*l vSll*$loH«l CT1> ’Jc, s llc < P CS'ffTO? C t T*ri'® I 






Sco'ojq 




CTTj (Disjoint set) 

A <3 B CTTj ^ i*W5?r CT AnB=0 , 
A <3 B ^Tf I 


^W-<i I 

A = {x:x*Hl^ < 3ff^?lTr} 

<m. B = {x A'Q B OT^Wf^ir^T, C^Ht AnB=0. 

^wr-vi 

A = {x : x ei? «0<x<2}, 

B = { x : x eN W0<x<2) -^c°l 
BcA, AuB = A, AnB = B = {0, 1, 2}. 


^iW-i I 


A = {x:xeR ^l<x<2} 

B = {jc : x ei? <4^,0<x <1} 3,c®i 
AuB = {x : 0< x <2} 

^ AnB = 0 ^#5, A « B Pic^i I 
CTB' zjF®«8| : 






z)cvsj<p c^tsr u c 5 ^ wa, b , c u <*et S’lcWiJ i 

(i) AuB = BuA 1 
(*) AnB = BnA J 

(«) (AuB) uC = Au (BuC) 

(8) (AnB) n C = An (BnC) 

(<?) Au(BnC) = (AuB) n (AuC) 

(fc) An (BuC) = (AnB) u (AnC) 

(1) AuA = A 
AnA = A 
(v) Au0 = A 
An0=0 
(is) Au U = U 
AnU = A . 

(io) AcB => B'cA' 

(ii) (AuB)' = A'nB'1 

r ^DT *fcHh m«»i 
( i*) (AnB)' = A'uB'J 


■ 

} 

} 



StfcVSf] Sjfefta 


(io) AcB => AuB = B 
(i8) AcB=> AnB = A 
()><t) Ac AuB 
(i'b) AnB c A 
(>1) A \ B = AnB' 


SlffewT (i) « (*) 

(*) ooiBwia 

AuB = BuA 

■ncRf 'fro? sflir 'oi'd^ AnB ‘^BnA^STT OTi>$ Pier*! I 

AnB = BnA 

(^)^T^#A= {1,2,4} <*RRB= {2, 3, 5} I TSftPI- 




AuB= {1,2,4} u {2,3,5} 

= {1,2, 3, 4, 5} 

*tim, BuA = {2, 3, 5} u {1, 2, 4} 
= {1,2, 3, 4, 5} 

TOR, AuB = BuA 


^'esl (o) 'Q (8) : 

(^) C^T -»lklWJ : 

*irc*i?r fiftsi *iti? ^*15^ Au(BuC) < 4 ^. (AuB)uC ^s?r ^csr i 

-djofik^wwi- 

Au(BuC) = (AuB) uC 



ntF^ta^ssrc^An (BnC) (AnB)nC f*TC?H I 

^iikigc^wi- 

An (BnC) = (AnB) nC 



K) A = {a, b, c, d}, B = {b, c, f} 


c = {c, d, g} ^i?r- 
BuC = {b, c, f} u {c, d, g} 





V 


SCO'S*] ’if'fas 


= {b, c, d, f, g} 

W, Au(BuC) = {a, b, c, d} u {b, c, d, f, g} 
= {a, b, c, d, f, g} 

'SIMM, AuB = {a, b, c, d} u {b, c ,/} 

= {a, b, c, d, f} 

W, (AuB)uC = {a, b, c, d, f} u {c, d, g} 

= {a, b, c, d, f, g} 

•^©fikAu(BuC) = (AuB) uC 
BnC = {b, c, f} n {c, d, g} 

= {c} 

An(BnC) = {a, b, c, d} n { c } 

= {c } 

'SIMM, AnB = {a, b, c, d} n {b, c, f) 

= {b,c} 

(AnB)n C = { b, c } n {c, d, g} 

= {c} 

An (BnC) = (AnB) n C 


: (i) <rG'i ^115 sfsrK w, — 

A = {1, 2, 3, 6}, B ={2,3, 4, 5} ^ 
C= {3,5^7} 

($) SfsrK Co ? rfR3M' CENT'S I 


: C^IcCjl 'Q Kl&ul ‘JR.OM sdC'SJ^plU «l v MfiM ftjfa'G'S t>G®l I 


I 

U 43 MWIWI A « B 43W^J(3*) (AuB)’ = A’ r\B’ 


(*D (AnB)' = A'uB' 

SpRH (*F) : 'SIE'T 3#, xe(A(J B )' 

, xgAuB 
=> x£ A 431 x&B 


=> x e A' 43^ ;t e B' .. 
=> jc & A' r\B' 
(AvBy^A’nB’ 

'SIMM 3t33#, xeA'nB' 




(StbVsjJ 5jft|\s 


'stec 0 ! , x e A' x e B' 

=>x &A ifiW. x £ B => x £ A^J B 

=> x e (A u B y 

.-. A' nB' ^(A<jB)' 

^5<tR (A u B )' = A' ' n 5' 

SlfrwKl U «£BT MWIWI A « 5^^ A\B - AnB' 

SfsiH : ><c*i <p£i, x e A\B 
v sl3.c°i x e A iSW. xeB 

=>xeA4K 0 kXeB' 

:. x e A n5' 

A\B^ A nB' 

^Mld '5JE*T^ s f?r, xe AnB' 

'stec°i , xe A xeB' 

=> xe A x£B 
:. x e A\B 
:.AnB'^A\B 

A\B = An B' 

sjfast'ol MWIWI CTfr A,B,C 
(*) Ax(BnC) = (AxB)n(AxC) 

W Ax{B\jC) = {AxB)\j{AxC) 
ffSjW : (<F) ^l^ilw 
^x(5nC) 

= {{x,y)\xeA,yeBnC} 

= {{x,y)\xe A,y eB WyeC} 

= {(x,y) :(x,y) eAxB iSW, (x,y) eAxC} = {(x,y) : (x,y) e (AxB)n(AxC) 
Ax(BnC)^(AxB)n(AxC) 

«iMfl (A x B) n (A x C) 

= {(x, y):(x,y)£AxBW(x,y)eAx C} 

= {x, y) : x e A, y e B ^ x e A, y e C} 

= {(x, y) : x e A, y e B n C} 

= {(*> y) : (X, y) e A X (B n C)} 

(A x B) n (A x C) c A x (B n C) 

¥l^Ax (B n C) = (A x B) n (A x C) 


<1*^1-$., Scovs*] 5 lf^s-b' s T-io' s T 



Scovoiq slf'fto 


io 


(*0 «i^ v i'»i w w i 

8 I (^Tj 3%?Tf ^(t^Jt <pl's v to dFffl'asI : 
pp) A mwiwi (T^^ r A^A 
M) (T^ 0 MWlWl A 

(«D A « Ben wlwl (T^^T A = B A^B ^B^A^f I 

0?)^ A z 0^, A = 0 

(») A c 5 5 C c ice 

(£) A * B MWIWI ArB^A ^ AnB^B 

(Q A * B MWIMI (T^^T A ^AuB B ^ AvB 
»: 

(^r) ic0,^qM^, 0ci ^sjfR ,4 = 0 [Slt^WT «f fflWl 

(5) C 3 # JftWlt’fa J l'i.'as|^j<lSl A C^ICM WTfcTOT AuB C 3 ^ SttWI ^otqk S’ic-^ICM ' y Rja®|^j<jl5) 
iciu5 I <jI«c's B z AuB 

tJ^^J : *f, ® 'Q ¥ z)F©«8l’Jc c ll PlC®t I 

^|6f : 7 R S5 T C 3 # >»ilR<p C 3 # U ^ 5’ic^l'G Rw&ll < P«C's : 5I^] 

ii «« cn ■. An(B nC) = (AnB)n(AnC) 

^1 C^WQ CT, A c 5 ^ vfl^, C^*T ^ Pic^l'® C<JC<PlC*il ’ts *ltti> : 

(*) AnB-A 
(*l) AuB = B 
(«l) B' a A' 

N) AnB' = 0 
(») BuA' = U 
vs I Capita CT, 
f^) j£\B z AuB 
W A\B' = B\A 
(*t) A\B cz A 

0*D A a B ^ . A u (B\A) = B 

(») in5 = 0^r, ici 1 « Ar\B'= A ^ Au B' = B' 

8 I <?Kk3 OT, 

(*) (Ar^B)’ = A’uB’ 

(«l) (Au BuC)' = A' r\B' r\ C' 

(«0 (AnBnC)' = A' uB'u C' 




Scovsiq slf'fts 


( One One Correspondence) 

A = {a,b,c} Rhsm CT1CTST B = {30,40,50} ^ 

«iR < p^ ^c*i <pfj), a ‘fljT'^PT 30, b 45T^PT 40 C ^jT^PT 50. 

<i°il ^rT?r ct, A c-^iow B mcw fii»i «iic^ i 

?mt : ^ A (PTO^T gflfcfl; B CTCB?T « C^T 4^ B CTCUST Slfolft 

©‘‘1IHIC-W *tiW A Q <^m ■®'1lHlC«M ^3JT TOT, 

"5JWT fapi ^5ft ^Tl A Q B WC ^ 4^ Rl°1C < ? mms A <-> B 3WK •‘Pill ^?r 

A c*icwi C^Pr '3PPTT x <fl?r ' 5 TO3 5 f B c^cwi CT ' 3 PPU y <fl?r fipT ^T to ^fat 

*\Hfp\ <?$ ( Equivalent set) 

*rf?T, A = {1, 2, 3} B = {a, b, c} ‘3^05 CTTj I Pigdji fiScifi A'Q B cWb^wm "5IWT ^<pfiS 4^-4^ f»i®i 



J 1'Qea| : C<IC < PlC r il CTTj A'Q B^ ' 5 J£*1T 4<pfb i£T^-i£T^ fsj®f A <-> B ^f*Tf <Pill ^mr, «C<| A'Q BC^ 
ctt> ^rr ^?ri ,4's5c^ c^wi^s A~B 3#^ c^rr^n A~B ^r, 4Wir mwiwi 
W ^?r I Wtfa CT, c<jc < p|c*ll CTTj A, B Q C <*ET ®r*ii 

(i) A ~ A 

(ii) A~B^T B~A. 

(iii) A~B 4*R B~C ^FT A~C. 

tW io I C^\Q OT, A = {1,2,3, , n) B = {1,3,5, ,2 n - 1} CT&W (TPltFT n 

4^fi> •^)I'»|R<P ' 3 T??lJt I 

*1»jhl*1 : A'Q B (PIS' ^$JbSl ‘5JC i 0' 4^- 4^ PlCJjfl ft>C4 Ff*llc*ll 3.C ar ll : 





Stfc'ss Sjfefts 


■^otqK AqB <7Ti> I 

: '5 v l«lfl f&Qi's 44-44 f»i«ifik<p A <-> B :k <-> 2k - \ , k e A ^1?Tt 4*fat 43T ^Tf?T I 

SlksH ii | <Pr*ltQ CT, ^MR<p 4i?ilR N <«WOT1^*W^CT&A= {2,4,6, ,n, 

} ^5TI 

^PJftR : 4*11^, N = {1,2,3, ,n, }. N 4<k A <*ET W 44fl> 44-44 flPi PiCijfJ fi>W) C^ffM 



A: 2 , 4, 6 , , 2 n, 

^oilR N « A pfl? I 

■484 : % 9 tCS' Blip's 44-44 liinifDc^ N <-> A: n<-> 2 n, ne N 44 4faT 44 4?T I 
{j£<U : $141 C 3 ^ 0 4?T PiCetJl *(4 I 0 ~ 0 

sjfaeai <t I 21^44 <?ri> A 4R Picem ^i^°i i 
$lH : A ~ 0 4PT, A ~ A *44?ri 
»JC*i <pQ, A*0 



A A 


Awu><\ sdc'oj^p x 44 ' 3 TC® 5 f 44 Picerc^ f*PT 44 : 5J 5 T *44- *44 f*PT A<->A:x<->x,xeA 

^jPte^ri 

T$5HKA~A. 

stfass t* :# 4«S 5'QC^ 5 rc^^,^c4 AqC 

2 RH : c^w.'g A ~ B , ^ojiK A 44 zic'sj<p ^FPU x 44 B 44 44fi> «i r i^j WFfi y 44“ f*PT 
44 44 I 'SfRR MMJg B ~C , ^osk 5^ (flt 414 y 44 ' 3 TC® s t C <43 44 s f& 4411 4PU z 44 f^PT 
44 44 I 4*R A 44 WIT X 44 TO>t C *SBT 4 WIT z 44 I^PT 44 ^PT, A'QC CTtter TOII 
^<pfD 44-44 ft«l ^4 I 4^flk, A ~ C ^41 





5 « 



'e {Finite and Infinite sets) 

A = {15, 16, 17,18, 19, 20, 21, 22} C 3 !^ W ^GiT C^tT CT, ^ C’JtBjT WIT 3 R*lir 8 I 

4$ W A <7TC$?r B = {1, 2, 3,4, 5, 6, 7, 8} C’TCGiT v£ppf& far ^5far ^GiT 3 P p t3 

tot^ti ctsh', 

A = {15, 16, 17, 18, 19, 20, 21, 22} 

mttm 

B= {1, 2, 3, 4, 5, 6, 7, 8} 

«a^r w TOr ot 3 m <?rc$?r wu ^?ur fStftsrf wr m, 'oichsiw ^ g 3 ^ ^ ^ i t?m 

*j|® 

^I'cesl : (^P) <fl ,< p| c j i*i5 0 ^11® c^iG *ii*u 3 TC?Uf 0. 

(^) ^ C^tG^Tf <?ft A <£RR J = {1, 2, 3 ,...., m} ^pT (?pnw meJV, W ^4 

m 

G 3 # (SW A ^ 3 Pf 3 ff 3 R*lJT m I 

(*1) A c<plc*il G 3 # 3G*r, A 4?T 3 Pf 3 ff 3 R s ttfG^ J «(v4) ^0 wt ^ | 

(■*1) G^lG'il C 3 f5' A 3 fl® C 3 !!; *Tf wi, 4G^ ^® CTTj ^®1T "5?T I 

5 1 J, ={1},J 2 = {1,2}, J 3 = {1,2,3} thrift at\oJC4^ N ^ 'm $*TC7T& W 
«(/,) = 1, n(J 2 ) = 2 , n(J 3 ) = 3 ^'©JlPl I 

*IG^, J m ~ J m «i^ci!RC^ adlvo'osl (t Q<><J) (SW n(J m ) = m I 

tj45<u ^ i ’H^siiaf ?m c-'icwi*. wit 3 r*itt wt Tn?r i 3 ja?rR n(A) faiw^tos ^ A ?n®c 3 n> i 

fcJ<G<JJ vs I A'SB <?fi> (SW ^*0 G 3 ^ W ^5T% C 3 !!^ W ^ (SW 

n(A) = n(B) I 

a*j{v®’©a| <\ | ■#[ A ' 3 TI® C 3 !^ ^?T B,A ^ 2t^s vS’lC'W ^?T, B W C 3 !^ ^ n(B) < n(A) 
^1 


SjfasTbrl A vsp® G 3 !^ ^5G^ *Q G^®T -jjfpf A A ^ 2f^s 5 v lc^G 3 T 5 T5 5 T ^ I 
: N iflwffc «FW G 3 ^ (^tf^t : 55 B^T) I 


5 CD 'Oil 9|f^S 


i8 

a 4?r fcror n(A) tot ^© tot ^ n(A) fttwr 9 H% w tot 

totoi 

n(^) = P > 0,n(B ) = ? > 0, Ac\B=§ 


A B 




1 ^ r p+1 P+2P+3 p+ q 

S’iwji [Bcii) i£)^y-i£i^ flpr 0*t£^ C^fsfT ' J H¥ C*T, Akj B ~ J 

p + q 

'ST^fK, n(A u5) = p + q = n(A ) + n(B) 4 C^tt^ W TO C*T, 

sH^m i l A'dB ’liPTOfa’^TTO <?T&TO, TO* n(A u£) = n(A) + n(B) 

(fit 2df^>'se|c < P ^sCsT ^TT ^n?T C*, 

n{A u5uC) = n(A) + n(B ) + n(C) 

n(A u5uCuD) = n(A ) + n(B) + n(C) + n(D) tTOlft, 

CTOW A,B,C,D ’fiT’TO TO <7$ I 

alfasUl MWIWI TO C 3 # A'QB 4?T^RJ n(A^B) = n(A) + n(B)-n(AnB) 

SW S tirttPT, A\B,AnB 4*? C 3 # ’BPTO ftp** C 3 # [OHfttfl g^T] ^ 

A = (A\B)v(AnB) 

B = (B\A)u(AnB) 

AvB = (A\B)v(AnB)v(B\A) 

.'. n(^) = n(A \B) + n(A n B) (z) 

n(B) = n(B \ A) + n(A n B) (ii) 

n(A u5) = n(A \B) + n(A r\B) + n(B \ A) (z'z'z) 

^R, (i) »R CtfU? lit, n(A \ B) - n(A) - n(A n B) 

(ii) *R ’lit, n(B \A) = n(B) - n(A n B) 

n(A \ B) TO* n(B \ A) (iii) *R 4 ^TOT ’fit, 

n(A u5) = n(A) - n(A r\B) + n(B) - n(A r\B) + n(A n B) 

:. n(A <jB) = n(A) + n(B) - n(A n B) 





StfcVSf] 5 jfe|Va 




: 

i I I'icjjl'® 2 dC' 0 J < P C'SfWl A'Q B 'SJWT ’^■TT W : 

W A = {a,b} B = {1,2}. 

(*T) A = {a,b,c} B = {a,b,c} 

\\ i 7 R SlCfl SffoFF flH<MC®IST *MJ F = {(ij):ieije5}‘WiH3' CTfcft 

vs l "5^ a# A = {a,b,c,d} ^a® B = {1, 2, 3, 4} I AxB «flBT 4a*ft ^acaG F ^llWl ala 
«i «4® ^aceri^jcais sm awa asaa ttita awa fiw asat ^ « 5 * ^a^ ^-^a* 
ajf*Fs aa a<-> 3 I 

8 1 C^Q <3T, A = {1,2,3, ,«} ^ 5 = {1,2,2 2 , , 2 m+l } 

<? I CW8 or, S = {3" : « = 0 neJV} CRBft TV 4a aa*a I 
^ I <? *R 2 f^j| af^fto S c^cwi 2 )^>vs S’ic^ib a^fal a*a at S 4a I 

SI caai'e ca, aaR Rc«rlv» j 5)l'»lR*q j R??lJia CRi> A = {1, 3, 5, 7, } 'Sfascati 


41^ J 1 a l' , Ul »Wl<lka : 

araa wet '3Tsjt«rtr=T C'oh^^ asat ^a i «fl^nc=r tsow ca, atatGa $ataR asarr ttnfBwi <R*it 

5iI^ji < I i^l 50 W 7 ! c°ilc<p«q ataT 35 wa s'nc's aita, 25 wa 'tcwfe 'Q aRal aaffs aita 4a*, 
zlcvsjc<p^ 'atata '5|#» 4a s fi> sac's *ltBT I aT9TT sac's attaa^s Wa ? (RR»T al3f aT9TT sac's atta W 


RSJRR : ata , R3R CalCS^S S 4ai 'S|CSS aWJ *llal tccsfo sac's Hies 'S|CSS CRi> E ? *ll*ll 
AM sac's ales 'slcas CRS' B I 

^Pl a^Rafta, «(S) = 50, n(E) = 35, n(EnB) = 25 4a*. 

S = EuB 
ataa#, n(B) — x 

'skca, n(S) = n(E u5) = n(E) + n(B) - n(E n B ) cat^ ait, 

50 = 35 + jc- 25 
at, x = 50 - 35 + 25 = 40 
'stfK, n(B) = 40 
.•. aare aica 40 wai 

4aa, atat (RR»Rl3| attaf sac's atET, 'slcas CRfr (B\E) I 








Stfc'Sfl Sjfefts 


i'b 

?KR n(B\E) = y EnB 4<R (B \ E ) f^TO" W5 = (£nfi)u(fi\£) [WHfi>4 
g^r] 

n(B ) = n(E nB) + n(B \ E) 

:. 40 = 25 + j 
^t, 7 = 40-25 = 15 
n(B\E) = 15 

t.<p-q®Hh ^Tt ROIC'S ^ 15 ^T9Tf <1*1 O'® 40 W 7 ? (WltJ ^Tt 

15 w^i 

^tl^r ivs I 'Jjc’lh 'S ^f^5PT R<i«j +SC5, 4"5R CTS' ^p||a»c»< G'Q H ^c®i f*iG»jfl 
^s^Rs i 

(a) (i) ^dh 'S i^spf S'ojj Rqca R5r - J[R <pwc^. 4"5R CTS' 

(ii) ^©3.1 C^l •9J10S?. <4"5R ^Mcis 

ttHfBwi % RET (PHI'S I 

(b) c < plc*'il tflc^ra 32 ©m ^*11 m '°i«'o ^c’1H R ^f^PT 'fsl*pl <pa«, l '©l(pra 

'sn:«rr 22 w 7 ? ^ 15 w 7 ? tf^sPr i wsr rst tf^Pr « ^dPr ^s?r fw?r *1^ ^©t 


^PJHPT : (a) (i) xeH WieG 

H — — G 

i£.xeHnG 

f B j 

(ii) xeH xiG 


i.e.x e H\G 


(b) *^, v I\bc^ ^"JR ^Mcisi (PfS" H 


'qdh R<JC*J v I^C5 1 ifl'SR CR> G 

H G 

^PT H C\G ^PtR S $fc>i>|>l *1®^ 4"SR (PrB" 

mm) j 

*rf^, n(H nG) = x 

mZy 

c<jg^§ 4R fw?r ' 0 (®\s zlc'sjc^ ■•i'BCs?. ,HkjG = U[\J ^iwra <R&] 


«*TCl n (HuG)= n (U) 

G H 

^fK (22 — jc) + jc + (15 — jc) = 32 


R37-x = 32 

[ 22 -X ( X j 15 .x j 

.'. x = 5 



^©3ft 5w 7 f'^tf^Pr'Q^dH^?r1w?]" < i^i 






5 CD 'OS ?|f^O 


i 35w^ sic'ojw mwiwi ^sr i 

'oic'iii ■sjwt 15W 7 ? C^, 4w t t%oI^ « *tif, 2w 7 T^c^te', 7 w 7 ? <pm *sict> i 

20w^r (fits «i^f tost n, xm*® « m 2x i smt^^f < i^t, 2 w 7 ?^ 

%©[^ 

(a) 4 ^IT^M whEwi <y?m> 

(b) x f^fT^ST 

( c ) C^CDS ’Jfl'tyC*) ^JNJT ^ST 

{ct <)|Ri<p1 c^s' 'q *tif s»c«i R>$ *m$ »rcr} 

(d) <P'®®r*1 ^lPl<Pl C^S' 'Q *TlF V l3r v 1 <PM R>$%5|<1 v l5r v 1 <KS 'Tf I 
*i»)Rh : (a) 

CTTs J = m <PCfl 

S = '^M'%ot^' *t^f 
D = *TlF <K$ 

(b) J' = { CT ^ <ilPi<pl 9 t^i <pm *Tf} 
n(J') = 20 

^T, 2jc + jc + 2 = 20 
^T, 3jc = 18 
x = 6 

( C ) {CT ^ ^lPl<Pl C^S' 'Q *TlF <KS *t^T »Tf} 

JnDn S' 

(d) *l1t, n(J n D n S') = y 
C^fGTJT ^ n(J) = 15 
>> + 4 + 7 + 2 = 15 
y = 2 

^ 2w^r <iiPi<pi 

iff I 24 W 7 ? 18W 7 ? <JlW5<W C*H r *1^? ^BT, 12W 7 ? C«MT «l^f ^BTI OT0HT 

«ilc^, U = fofjf*lw X.Mc'W c^d} , B = RlwWi cW <Ka 'fl'SH' ^3^ c^d} 

V = {'»Pl<l a 1 C*Ht ifl'SR ^liflClil CTTs] 

+R, n(BC\V) = X '£W.C'»*lfi>«l PlCM ^JNTT ^ : 

(a) B V c^icds ' I ft'Q n(B V) x ^ 'JTfaJCH ad^K l 

(b) x 3I?T •j)*i'o»j ’5fR'Rl < f?r^ 5 ?n 

( c ) ^'o»i 

<P^I-'S , Scd'os ^iPl'o-tc'ST— i o' 5 T 




Sto\Sil $lfefts 


hV 

: 

(a) B LJ V Wll tfl'SR ^IWW CTIj ^IcVfaoi '»Pl < 5°1 C*l®1t ’1 5^*1 <PW I 

n(H n V) = (18 - x) + x + (12 - x) = 30 - x 
n(B uF) = 18-x) + x + (12-x) = 30-x 

(b) n(B n F)^g<5*r*PR BkjV = U Wr, 

n(B u V) = n(U) = 30- jc = 24 "4T x = 6 
.’. "STR x = 6 

(c) n(B nF)^P#f Fc5 ^R , n{B niV)-n{V)-x - 12 

.’. ^0»J ' 5 TT i T x = \2 

: 

hi (TPfiRt Gjffi* 30^ 20^ ^ 15^ *t^T ^1 Sffoir -fffi 

C<JC<Plc«ll *t^TRC?M <pvser«i ^[3f 0*H$ *t^<T REiT ? 

^1 Cffi|c<p<q 50^ ^t^TT, 20^ 10^R RTRT 'Q ’4 5 To < ’tt£3' I 

'^'a'o 'SRT <pvser*i <5°ic^ ’tttS' ? 

« I T5W «mt ^TO&cGsl lOOW^T TOJ 42 ^r <3R3, 30^ 

wtfR, 28W^^Utf¥r 10 ©rH Pous. C3P* « ^Htf^T, 8 ©m faults?. WtfR « ^UtfaR, 

5 ©R faulty erfah 'Q (2PSJ3, 3 ©R I^-ifD '»Rlt; facets?. I 
(z) <pvs«M f'O'ifD ^<plb'G C'iSlfa ? 

(ii) <p'ser»i f*W% fa>ifi> , 5RR‘ CWf 4^fi> ^3Rt facets. ? 

(Hi) <p's«3r«i <st facifD^RR faulty ? 

8 1 CRtRT ^CT3T W GjPl3r ilhft* RNR 50 ©R 29©R C’Mfo, 24©R^tR 

^ 1 1©R 'Q vqt%T tg'Ofl faw fa«JC^ I t*W% Rf f^¥ 

wi4^ <r#t ? 



b l i. <RSR c>icb<q rw '3ft?|jt 2 n '5J 5 T, <4^ 5 v tuici>ii R^?lTt $.c<i 4” 
ii. ^RR ^PR ^R?lTl?r <RT> Q = \—- p,q&Z 

u 

in. a,b e R ;] a, b [= {* : x e R a < x < b} 

S v Icjw 'Sfoii 'oilc^lw Picm whlu ? 
i 'Q ii ii 'Q iii ’f. i 'Q iii 


^T. Z, ZZ 'G ZZZ 






St&'oiq 


ib 


Pi CM WlH «llC ,! 'llC < P (V 8 ) 7 RSfc^^ 3 ?Pi 1 'G : 

2tfl5FF neN 4?TW^ A n = {n,2n,3n, } 

$. I A l r^A 2 ^ i)M Picm c<phfi> ? 

^•4 *• 4 * 4 ^ 4 

« I Pcm c<phP A 3 r\A 6 ^ "siH Pic'T'l ? 

*• 4 «• 4 * 4 ^ 4 

8 1 i,ni 3 ^ v lP , qc'£ Pcm c<phP <?l*n"*rf?r ? 

4 *r. 4 «t. 4 4 

<M west «lfc* £/ = {x:3<x<20,«eZ} , A = {x:x Rterl^ ^?Ur} ^ 5 = {x : x cttpR* 
TOlJl} PlC»jfl c^jc«ll volPl^l PiPH^ W : 

(i) A 

( ii ) B 

(Hi) C = {x : x e A x e B} W 
(iv) D = {x : x e A x e B} 

fel whPwi A ^ B<P ids* *rc»UT OT'ltCTt I ^ n(A) = n(B ) ^r, Prf5T 

W (a) X <« ^IH (Z>) «(^ u 5) «(^ n B'). 



’K I ^ £/ = {x : x *HlW^ < 3ff 5 ^?Ut} , A = {x : x > 5} <= U 2? = {x : x < 12} <= U 
n(i4n5)^n(^') ^'srffiPrfawi 


VI iffif C/ = {x:xOTl^, ’3*fa?lJT}, ^ = {x:3x>25} cU<^ fl = {x:5x<12}cU^T,^ftPT 
«(^4 n B) <£RK n(A' n #) (iBT^HPrfsr^sn 

bl C^CT, (*) A\A=ty (*D A\(A\A) = A 


iol <?WQCT, Ax(BuC) = (AxB)u(AxC) 

iil #iic5^Cc W*lte OT, x C) <= (5 x Z>) 

i*l C^CT, ,4 = {1,2,3, ,«} 4*R5 = {1,2,2 2 , ,2 n_1 } 

iol ^ S = {1,4,9,25,36, 


} C^T&I 




ScDVOil 




i8 I srsrM"^ CT, n(A) = p,n(B ) = q iflRS. A n B =()) n(A u B) = p + q I 

i<? i sm^pr, a,b,c 

«(^4 u5uC) = n(^4) + n(5) + n(C) — n(A n 5) - «(5 n C) - «(C n ^4) + «(^4 n B n C) I 
i'b I A = {a, b, jc} 4RS, 5 = {c, y } t/ = {a, b, c, x, y, zj m ^ CT, 

(a) (i) Acz B', 

(ii) Ad> B' = B', 

(iii) A' n 5 = B 

(b) : (AnB)d>(AnB') 

M I CTOf ca% 30WR 1*W% ■SJWT 19^T 17WR ^FtM, llw 12^T 

<3 4WR « ^tK, 7 WR '5|3f^f% *9 C 1 'f]*l3ll's <w 5^T 

iir I C'O'ilbdfi J ilR < p C 3 # U A, B, C 4^ R^lJT 3.C3jc^ I 

(a) Rfa n(A n 5) = n(B n C) ~$3I, W jc 

(b) n(BnC r ) = n(A' nC) y 

(c) n(U) 4^ ^ I 



ib i cvAfcus A,B,C 4*M'®iw ct'suT's^ctr, 

V = AkjBkjC 
■^n(U) = 50^r,^- 

( a ) x 4'a" 5 lR' f*T% ^ I 

(b) n(B n C) 4R?. n(A' n 5) 

(c) n(A nBnC') 4<r'STR J ft'fa^ 

*ol 1%^ c 3 # A,B4At,C 4RR®fW (WTft ^ <7H, 4n5=i|),4nC = (])^Cc B 

0 »«ifbiS '®l'eq>«i <PC5) C^ < 5’Jc o ll?l ’^JKTf Rl'Q : 

I A - {x : 2 < jc < 5,jc e R}, B = {x : 1 < x < 3,x e R} 

4^ C = {2,4,5} 1 1R^ (R^JM C 3 # ’N^2W*fW : 

(a) AnB (b) A' n B' 4R°v (d) A'uB 











cwm U = {x:x<lO,xeR}, ^ = {x:l<x<4} 44? B = {* : 3 < Jt < 6}. ftt54 
CTTj ’li*i ’i'^f'sc's 4444 4*4 : 

(a) AnB (b) A'nB (c)AnB f 44? (</) A'nB' 
l A 'Q Bc*ft} i^fsTTf ^41^ i sifowwi AkjB 44?4lt>l$ 4*4 C4 A d (A uB) 44? 

5c(^u5) 

/. A = {-2,-1, 0, 1, 2} 44? B = {-3, 0, 3} 
ii. A = {jt : x e N, x < 10 44?. x, 2 44 ’jR'o<p) 

44? 5 = {jc : jc e TV, jc < 10 44? jc, 3 44*1^^} 

^.8 1 PlCJjSl c j i'5 , jc°il 4J43.I4 <PW AnB f^f4"4 5 4 44?4lbl§ "454 C4, 

(A n B)d A 44? ( AnB)dB 
(0 A = {0, 1, 2, 3, 5},5 = {-1, 0, 2} 

(ii) A = [a, b,c,d},B = {b, x, c, y) 


\<t I «1nl4t 4*lf44JM«14 S?llk44 4C4T f4f&4t, ^4^4# « <3%% 4f44*l4 4fo5l4 4*4<tf 4Rblt44> 44* 
451^14 C44t C44 60%^flt Rfotf, 50%^flt 50%^flt <3^%, 30%^flt ftf&Stf « 

4 * 4 t%, 30% Rfb 4 « <3%%, 20% xift 4*41% « <3%% 44? 10% xift *\m \ 

(i) "1'®<p«q| ^iJil v tfi^ < pl f'» r ifi>4 whfi* v 1c\» *4 ? 

(ii) "l'o < P«ll 4^aW4 sjJ]] 4fa<p|’jc«lls 4C4T £4*44 ^fil "Hoa ? 

^ I A = {jc : jc e R 44 ? x 2 - (a + b)x + ab = 0} 


B - { 1 , 2} 44 ? C - {2, 4 , 5 } 
twtsw, P(B nC) = P(B) n P(C) 


4. S4W454C4, Ax(BuC) = (AxB)u(AxC) 


^ I 44*fi> a. 1% 100W4 ^44 4E4T 42 W4 ^44, 46 W4 44? 39W4 C4t4 1 4W4 

4C4T 13^4^44 'Q foc^, 14W4 <3 44? 12W4 ^544 'Q C*l4^s 4l£4 I 4§J^f 

1 W4 C4*ft4f C44I4 4144% 44- 

4*. 'SfgRh© I'®*lfi> C4414 4144% 444 ^l4C44 C4& 44? G4 1 IC'll C4414 4144% 44 444 4J3JW4 C 3 # 
0o4>«l C44K3- 

4. •q i 'o«r *1 ^14 R>il^ C4414 4t44%^5tfM44 s 4 1 

4. 4W4 ^14 c<P4®14l4 44sf& C«l4l4 4144% 44 ? 4 5 W 4 ' 5 J#s 4 ^ C4414 4144% ? 







W (Relation) 

^iiih^wm wrr wr c^x«c^ y *® wrr 
*i"f^ Rw& r il <pffi I , ■sjl'olP<p ^?um CTTj N 4 J i"1 < £, c<p|c»il ’i^lw ^1$ J i“1 < £, C'sMii 

<23% Pl’^I^Dcisi J ic«»1 'er*uftc r i 'slc | i?i -»i“1^ I (4 zMowt ^<i x-^-R <23%' q<D<ij) 

§W-i I 

MW40 A = {0, 1,2,3} I A <}» JI^IDw A x A 

S = {(0, 1), (0, 2), (0,3), (1, 2), (1, 3) (2, 3)} TOT^TOPim, OT41CT S W&4 «w4j* 

(SNRWFF) < (Rvol«i WRs) I 4 (.■»)• wi S ^PlT A <Rfl>^% < ^3TI 

^iW-^l TOT C^KRT 3%lM a 9m, b TOT , c ^CUM , d CTOT, e CTOT, f^CTOBT#! 
v t%lcii«i ^ii^jcisi F TOT «il»wl 3t$ F = {a, b, c, d, e, f} I F <Rttl 'ol^ >>i"1<£ x s.c®il y 

J i“1<^Ibc < p B = {(c,d), (c,e), (d,c), (d,e)} ^M^TT WTTO, (TkltR' B c^cwi «i «^s speed's 
SWsr^sT^ TOTt R'olil ' 5 k*k < Pfl ^51$ I B (Ril TOTt F <Rti> ^51^ I 
R'SSf : X « Y <Ri> TOT 'slew <pI'o ; % t%f XxY ^ C^tM S’lc^'Gc^ X TO® Y 4 '5[^3T^5Tf 

^ I RczX x Y ^J®Tf X TO® Y 4 ^ffi® '5^ | 


TOT : Z (RCfr “x TOTt y 4tT^” 'swilk* dRCBrlt^ 


(Function) 

c*icwi »ic'®l vMcw *Tl^ e t1'Q ’iRcvo k^lb 'si'sj® %*< I ^wltsi^ adc^l'srci W ' 5 T ! *Rf 
c^icw TOTT <pk*1% Rw&'il <pal ^ I , 

Site^H-vs l ^c'qs ^TRT^ 's 'sjt^TT CT »i"1<£ '®lc<i> 

P = 27tR fTOT 2W*f <Pfll 33T (TkttR RW ^C'QJl 'S P W ^C'QJl ’iP^Pl PoT*! I 

R ^ 3C'®J^ 5 J 1'ShJ *llCW er'IJ P <£RT ^ < pfl> 'Q C < P < 5 <? 1 k<pfb "SIR ft1w> ^ I ^TRWT <5 Pi , P W R 
WWl P = f (R), f (R) = 2 tcR I 

^ <pk*l% R (R& X (R^ 5 P <RT> Y-4 '*J f k t R j^aallil's 

TOTe*T?lTTOI 4$'qWWX<?^Yre : #^TO{(R, P):ReX<^P eY'8P = 27rR} 
^FfafTOTRTT^TOI («ww <M ( 23 % *t% RTRfir Wf ^ciics?, I 

^I’fjesl : Tjf^ X 'Q Y (R& "531 C^lc^l P?1C»1J1 X C^lcGil zjcvoj<P S v tNlc*151 J 1C'»1 Y C^ICbJl ^<pfD 'Q 
c < p < 5 ff i i£|<pH5 \5 v II'iHc < p <psl "53T 'sc<i ^ P?i»io<p X (R^ 5 Y 4 i£i<pfD Tpf??*r = T ^“il "531 1 
WW f, g, F,G,a,P ^ortf^f 3 #^- ^t ^t W ^ I 




S CD '0*1 «iPl^0 


•^0 


f.X—>Y ^FWFW CC1CTTC (domain) Y ^ wlOblcvH (Codomain) ^T I 
^5fff : 3ft /: X— »Y <f*K*1ci*Q xeX ‘flsT -> 1 C' 0 , t yeY 33 , ^>C< <pMc*lfl y <3* x 

iflra' 2jR>R^ 3T %W (image) 43?. xCTy 4ff 33* zift>R<) (preimage) W 33 43? y=/(x) ftt3 ^5T 
ii^h <pal 33 I 

?m \ : / : X-^Y^PMW#^ 743<33^^3t3f3X43<3^^MM*1 / 

<H?*1c*i*i CS3? (range) 33t 33 W®| /3l3f sfaH ^3f 33 I 
<38? /= {y : y =A X ) xeX} 


= {/(x): xeX} 


^«^/(WWY | 


<pk*i*ic < p RR>;pic^ 3*fat 3 5 3t ^rr?r i 



i 


$3133*1-8 1 /:x->2x+l,xeZ; TOU13T C3$ Z 3F© Z 4 
^%3 x 43 Sft% y =fix) = 2x+l ; TFTPNter C®K33 

cm/= z 43? 

£38? /= {y:y = 2x+l, xeZ} 

3353 Rc«tl\a <2ffa??lJl3 £3$ i 


$3l33*t-<f I 4WBrlQjpl C3& 


F = {(0, 0), (1, 1) (-1, 1), (2, 4), (-2, 4), (3, 9), (-3, 9)} 

4<pfD '?fTs?*H 343) <PC3 , 313 C\to1c^*i 3.C°ll F 43 ^ ^cer Ivto^Jc 0 ! 151 333 *IjFlt3 C’fB' 43? £38? 

3£3T F 43 «l«4® $>3cetl\s<dc®lta ftifa '5R?^ £3$ I 

cm? = {0, 1, -1, 2, -2, 3, -3} 43? 


£38? F = {0, 1,4,9} 

43^ °r^ <?<ict 4T¥£3f C33t3t£3 £3 F 43^4^3 xe £WT3 F 43 3R>R<) F(x) = x 2 


$£|I3T C3 i 




53 333'3?“t3 j 



*8 


St&'OJl 5)fe|\s 







I F «£BT tfblCJHW A « CSMTW B <TOT 


*J|?J , OT<llci A iSRT adc'sj^ C^fW iS<pfi> « C^®T ^H?T f&f^'8 C?T*lt ^1^ <PGfl B C^ICW 'Q 
C ^®1 R r *lC '0 C“ffi (fbii]-^) I vScg«lJ CT, <pK“1c* 1J1 c < plc'!»lc»l'i 'S'^1 t> OTj Y ^ 



R'lD'o '*Fl?‘H' (Inverse function) 


A B A C A D 





'5’icsifi F» r ift> fro? F©*ifi> ^fat Wf ^cs, I 

(^P) Bwi*i <pl'd*if5«i a— >1, b— >2, c— >4 ^ '<pk"hfi> iw c < p»i r il 3 ^ c^lc^l 

2tFP sll%% C^t I 

(«D f&W 'srte a ->1, b— >2, c— >2 4$ VlVHlU tflW-tflW ’W C^Hl b'Sc^T 

ilfoR* | 

(«t) to 'site a— >2, b->l, c->3 «flfc WHf& <3 'srjT i c*fwl^ CTO C4>lW»lt*M 

D ^ SC'oj*^ er'ij C51C5R A 'SRI <3 C<P<I®1 ^tktR RPP5 3.c*JG5, I <I“C®1 , D S.C's 

A Os <SFPf& ■?FW 7 T ^PPs I ^ '*Pt9‘Hc < P 2FRJ <pk“1c r 1«l R’iSl'O ^®Tf "531 I 
Wal : f : A— >B 4^-'STC*'S toj> I 'sl3.c®l g:B— >A ^Pfts ^ C^TtC 1 ? 

kIc'oj < p beB ^ er'iJ g(b) = a <3 C^®T *jR_/( a ) = b "531 1 ^ ^FT^f'I g C^f 43! R*lfhs '^PW^I ^®lt 
"531 'W,y“ 1 "SM ROt*! ^T "531 1 

(5f) fto ^ : D-fA,/^!) = b,f\2) = a,f l (3) = c 




SCO'S*] 9|f^S 




<\ I A = {2, 3, 5, 7} ^ Y - {1,2,4,7,10} I A <*BT OT OT WffTOT B 

R'Slerj PlCM fowl '®1*] toff's <K*; ^C*ll : 

A B 



^ WOWS TOT sifoo <?$ A = { 2,2), (2,4), (2,10), (5,10), (7,7)} TOT 4$ 

footoj'sl WTOl D C?tU> «i«4$ ^cerl^JcTO A ^ 'Q R'olsj B 4*1 

wu <?iTO^^^TOTltita^R'®iefj i 

^#5,, Dcv4x5^D = {(;c,;y):;cevi;ye5TOiUTOr y D A <?$ 
B c^icf? 4<pn> «i^*] i 

\r I wsmwsz <?$ L = {x,y) : x e R,y e R4H x < y} RmmI I 

TOS^ ' 3 ^?UT a,b TO W^ff a < b ^ 'Q CTO®! ^ ( a,b ) ei 511 L TOT TOS^ ^TS^ITO 

C^ffr -^5 31 w l < £ TO I 

ShItoH b I PiCM <T3TO «iq*]fo {relation) ^FT9‘PT TO ? '*I%' I if'G 1 



{a), (c) to*. {d) »i«i^n»^wsT’w^i3r B r 3->4 to* 3->5 1 


<pS]|-8, Sec's*] 5 lf^s-b' s T-io' s T 


Scovoiq slf'fto 




hoi /:*->• 2x 2 +\ «pIV 1C-M C38? 1%% W C^PTlW CBftspr X = {1, 2, 3} 
: f(x) = 2 x 2 + \ 

1,2,3 *81 cm ~m : /( 1) = 2(1) 2 +1 = 3, /( 2) = 2(2) 2 +1 = 9 
^ /(3) = 2(3) 2 +1 = 19 
cm R = {3,9,19}. 


SiksH hh i / :x^>mx + c <f*K*1cnq 2 W4 ^ 5dI^>R?j ^13^7 « -1 l 'otec«i 1%4?l W 

(a) m W c <fl?T 

(b) f 5 4?J2rf%% 

(c) / 3 ^ aai<r»adR>R4j i 

: (a) f(x) = mx + c 

(WT 

/: 2— > 7 vrfKfi 2) = 7 

^T2m + c = 7 (i) 

/: 4-> -1 ^fK/4) = -1 

^T/(4) = Am + c Am + c = -1 (^) 

(h)'S (iOC^*l1$ m = ^l ^ c = 15 

(Z>) / 5 /(5) = -4 x 5 + 15 = -5 

(c) *ffi3 wr/(x) = 3 ^r^-4x+ 15 =3 jc = 3 

^t5f: F = {(-2,4), (-1,1), (0,0), (1,1), (2,4)} TFtm ? 4?T CBftSM' « <38? 3*3 I 

W 3.C3 f i43 «r*U ^ 1*f43 W I 

■SIS4T : 3WT F 43 <^T3 Wffilwwaw WIT X 43 WIT F(jc) Wt 

^C°1$ <PMlIb Wife's "531 1 '°IC r 1 < P ^TSRT C'lslc^'i 3WT "531 1 4^3 <"+<4 C'ulc»l*1 f$,C3C<l ^ C^bC'9 sW 
3 5 3l"53, 313 sdc'oj^ \S v IN<. r i3 F(x) Wl 



(Snl^‘1 h*i F(x) = Vi-x 

F(-3),F(0),F - ,F(l),F(2) 43 W OTfljPlT gift's CT»plT 3*3 I 

v2 J 

: F(x) = Vl-x eF 1 — JC>0 1 >jc ^K, x < 1 

^®lTfF = {i£lJ:jc<l} 


43TFT F(-3) = 7l -(-3) =4 = 2 

F(0)= VT—o = Vi = 1 






StfcVDfl 5|fe)\o 




1 


= J 1 


1= I = J_ 

2 V 2 V2 

7^(1) = VT^T = 0 

F( 2) ^iRl'o 7 m, 2ecsftFi 


■^1^ : 

il f*ict>Jl C^f 7 ? 'BT ? I 



*1 f :x^4x + 2 CStOH D = {-1,3,5} 

01 siro S «milBw ' 8 il^ 4 i w ^ i^R^rr Mm w 1 cm s « 

(S3? S' I C^ltW i4 = {-2, - 1, 0, 1, 2} 

(<F) S = {(x, y ) : x e >4, }> e A ^ x + y = 1} 

(*f) S = {(x, y):xeA,yeA 4^?. x - y = 1} 

(*D S = {(x,y):xeA,yeA ^ y = x 2 } 

(*T) S = {(x, y) : x e A, y e A y 2 =x} 

8 I f (x) = 2x — \ Wl <pK*1c*lil er»ij- 
(^) F( -2), F( 0), 2) M?T ^ 

/ a ,i\ 

(*f) F M?T^<T, PN1FT aeT? 

V 2 J 

(*D F(x) = 5 ^FT, x M?T^T 

f«r) -F(x) = y $,c°i x M?T ^ imTlW y e 7? 




StfcVDfl 5jfe)\s 


(one-one Function) 

A B 

osHf&wi / 'srftw Rs^ Rs^ 2lFsR«) ^tt i 

^RSfft : ^ C^FT ^ 'Mjfar ^ c\i>lcaic-i5J mww zlfoR sj ^f^iT ^T, '*PW -ifuc-qs 

(one-one) ^* 1*1 <i®il ^ I CWf^T f <^xf^ x 2 f(xj) ^ f (X 2 ) 

^1 C^PtT ^TTST, ^Pt'v'H f : A—> B 4 ^- 4 ^ ^FM*T $.c<5, ^ 'S c<p< 5 »i '?if^ f(x x ) = f(x 2 ) 
^®T x x - x 2 ^ (TPltW x x ,x 2 e A 



/(x) = 3 x + 5 ,xg/? 
mm : a,beR m>f(a) =f(b) 

3a+5 = 36+5 
^T, 3 a = 3 b 
^ ,a = b 

i8 I cmts OT, F : R -> R,F(x) = x 1 WHfD iflW-iW’W I 
^Wf*T : F -R;x x -~\,x 2 =1 C 5 # <7T, x x g CS\^F,x 2 g <M$F x x * x 2 

THF(X X ) = F(r 1) = (-1) 2 = 1, F(x 2 ) = F( 1) = (l) 2 = 1 
«rfa, FX*,) = F(x 2 ), :. F <£&-<£& I 
q<5<U : c<plc*il <pK*lc r i#i R’i^l's •It's ^0© ’tttS' I 




5 CO '051 ’Ifivo 


(*T) *l1 a = / _1 ( 2) W /(a) = 2 


= 2=>a = 2a-4=>a = 4 

a-2 


2) = 4 


ifc I / (x) = 3x + 1, 0<x<2 

(a) / cfl?r ^ i 

(b) CT / 

(c) / _1 fafa ^ W f x ^ Stf*P 'oi'S'P'i ^ I 



/(x) = 3x + l, 0 <x<2 

(0, 1) ^ (2, 7) 


:. cm f:R = {y:\<y<7} 

(b) c<jc^ zlc'oj^ y e R 4?T 4<p»ite x e R 4*T tw y (^ttWt A«ic^ I 
/ c^-^'qWTI 
( C ) }> = /(l),XiilSftPIW 


'®kc°i , y = 2>x + \ 

^*=\(y- 1) 


fail's f 1 : y — »x C4*lt'f, x = -(>>- 1) 


"4f, f 1 : 1) fowl Cult'll I 

y c£RT^Pr x ^l’ 9 PT^ s C^ *tt$, f~ x :x— > — (x-1) 



f 1 c2RT «lf&P'0 C^^lty = ^ (x - 1), 1 < X < 7 9.C51C5, 1 



vSc&\o<q 


'So 

V3 l r IA> *H< M H ( OntoFunction ) 

A = {1, 2, 3} £ = {5,7,9} R«Ml ^#1 

C^PffW 1 — >5, 2^7 w 3^9,¥KB 4?f tfFsFF A OTriSr srffcf^ I 4$*^ 

^PT^Hc* ^|R<p '^pT?? , f 1 T'^ 5 lT ^ I 


»i'$B8| : f : A— > B '*PT? t f 7 T '®l r ij ^Tf 3.M '?lf^ 3 c^sj<p b e B 4?r ®r *ij 

<*FPft a e A *l1'e?lT TO OT f(a ) = 6^1 B = cm f I 

i^l ^ f :R—> R 4<R g:R^>R ^iWT ^ /(jc) = jc + 5 4<R g(x) = x-5 TOT 
^sslftvs ^ C^tPQ CT, / TO IASI'S g I 
TOTO : / TO*- TO*, (TpJHt 

Ax i) =/(x 2 ) TOT 
Xj + 5 = X 2 + 5 
^f, Xi = x 2 

TOId, '°m$, c<p*i*il 

y =f(x) tot 
^ f, x+5 =y 
^f , x=y-5e R 

RnwH 

t A^Kf 1 (x) = J>TOT 

^>f&) = X 
^T,j>+5 - x 
K,y=x-5 
TO1*, 

f'(x) = x- 5 

= g(x) 

f 1 'Qg &*UM CBIPH TO*$ TOTO f’ =g 




5 CO 'OS , lR'0 


il PlCJjS zlf'sfo f 1 f^T%'^', RlJ»lh ^?ri 


TO) /(*) = -,x*l 

X — 1 


TO) f(x) = ^-,x* 2 

x - 2 


TO /:*■ 


2x + 3 1 

,x ^ — 

2x-l 2 


^ 4x — 9 ^ . 

^ I ^o f (x) = ,x ^ 2 ^ c^cti) f L telH "53T I 

x - 2 

TO / _1 (-1) ^ / _1 (1) f^^fl 
TO) x ^ »<h Ms w <?R 4 f~\x) = x 

vs I /(x) = ,x * 1 f 1 RlJ»lh "53T I 

x — 1 

TO / _1 (3) f^kwi 

TO) OTsut^i^ f ~ l (p) = kp,p k c^stokwi 

8 1 Picijitf stc^ cro sm *w4 F fafa w i f toto 7 ? ^j?r 

C'b|c»J , i 4^?. C?f8? f»T% W, 4^-4^ ITOtT W : 

TO) F={(x,^)ei? 2 : >> = x} 

TO) F={(x,y) eR 2 :y = x 2 } 

TO F={(x, y)e R 2 : y 2 - x} 

TO) F= {(x, y) eR 2 :y = Vx } 

<? I (a) ^ / : {-2 -1,0, 1,2} -► {-8, -1,0, 1,8} f(x) = x 3 TOT WflTO, (FTOTs CT, 

f 4 ^- 4 ^ 4 ^, | 

(ft) / : {1,2, 3, 4} -► 4^ TOTO 7 ? *IT /(x) = 2x + 1 TOT -W'SalfiTO ^5 TO* OTt8 w, 

f 4 **- 4 ^ TOTO 7 ! 4 *^ TO??TO *RT I 





Stb'ajl 9|f'i^o 


{Relation) « ^WC«W C®T«(f^ 

CsprfM ^PTt <Pk*lc r 1?l | er.)lf»lf's < P I y = f(x) C s T s *tf&2T '°T«PG*'lfl 'O' R**JO® C^l ®T?f 

-JhWWtt XOX’ ^ YOT ^sfQTJT ^1 O W sflfa^ XOX’ C*P x ^ <*TO. YOT C* y ^ 

y = f(x) <fk*lc r 1 Jl C®ktf53f «i'eq»c*i« ©MJ a < x < b W X <4^?, ^ft^T W y <4^ 

^tf^Fl Wffs ^?T I v©lPi<Pl5j R^WIW xy -Mil's W Wtfs 

^?r i sit® R»«3jic*iiw wrer«ir wh wr ^ y = f(x) <?t#si <imr wt i 

C®T#3| SlNfw wit SftH WT w^l «fl^ t ?m&fo*(Linear) 

■^PTs?*H, R'^l'o ( Quadratic ) ^FM*T (^klf&iZI ^“'Ic < £ '=Nlc <s l1t?*il <Pfj| I 

Wltsrf^^PW^ 

f(x) = mx + b 

C^KlW, m&H%b I (4^ <^IT'*rl3"i>1*r5J 5 ft m <4R° y b I 

‘SPltW, *^m = 3 <4 ^?, b = 2 'o|^,c a i <pk*Hfi$ %^|?J /(x) = 3x + 2 
'^FW^T 3, OS X 'Q y <4^ Pljj^l 'SJt'T ‘ s tt > QTrT ^t?T : 


X 

-2 

-1 

0 

1 

2 

y 

-4 

-1 

2 

5 

8 


.'. /(x) = 3x + 2 ^(^f^c^ltwr'^ir : 






SCO'S*] 9|f^S 


vao 


Roll's ( Quadratic function) 

y = ax 2 +bx + c >l*il<M c 1 TOT a,b^c 


4^?, a* 0. 

SHW^TPIW*# a = \,b = -4, c = -1 

'otec«l y - ax 2 +bx + c (?M TO y - x 2 - 4x - 1 



Rc^fj R'gl'o TO?*R-TO I Y 

^ Rail's *?k k H to R 5 ^ TOm fafiSj ®P¥7 <pR I 

(/) (^klfoiflfo V I*]|^S '0|l < PlW?l 

(if) c^Io^fD y 'oic'^s C^tT ^t_y 'sr*p toIto sdl'sTOj R*^ TOllT <ilc^ I 

(Hi) 4^ir> R r *jc's <pk*Hlwi "SIR ^'q»] l 


TO p,q^r 3W TO?. r *■ 0 : 5TO R 4 S - {(x,y):(x- p) 2 +(y-q) 2 -r 2 } 


WTOTO^ toR^STOTO^ ( p ,q) <TO?TOTO r (w-^m <21% «tRo ti®^ 5 I 
^ <pMc«r (p, q) R^ •ll'oi <pw ^ R r *jc < p c<PT3 <pw r Rmj <pw C®Nfi>3lfi> “'tToTTf ^rt?T I 

: to toto?t toto (P \5 4 * tosiRst wm< ^pit ?kTO tottoto 

R^w <pI'> 1 c'st •ll'oi <pc*] j ih^l°i'olw ( ) ii? ^ R^ TON <mI, «n*]fo*i c^Rwis 



R^totocto ^5, tow^o - *qj < q^.i*i <p*]c°i '^iw^er'o ^ R*rr?r cHco I'® * 1 ^ 'wm*i 

<Ml S.C®ll i 


tWib-l 

S = {(x, y) : x 2 + y 2 = 16} 

^f, x 2 + y 2 = 4 2 

^TOk S *il?r <?r#ar toR^JTOTO^ C ( 0,0 ) TO?TOtR r = 4 . 


<p^|-<f , SCO's*] 5 tRs-c5' 5 T- i o' s T 
















<FtW : 


ii 1%K?r crci aw c$wy c^x 

(*) y-2 = 3(x-5) 

W J-2 = -(* + 3) 

(*D y-(5) = -2(x + l) 

0<Dy-5=|(x-3) 

1 'or»p«i ^5?f : 


TO y = 3x-\ 

W x+y=3 

(«0 x 2 + y 2 = 9 

W y = -x + 1. 

3 


i I {(2, 2), (4, 2), (2, 1 0), (7, 7)} mm C&m ? 

m {2, 4, 5, 7} (<l) {2,2,10,7} 

(*0 {2,2,10,7} M {2, 4, 2, 5, 7} 

*1 S = {(x,y):xtA,yGA y = x 2 } A = {- 2, -1,0, 1,2} ftCRT S mm 

wu ? 

(*) (2,4) w (-2,4) 

(^t) (-1,1) (^) 0,-1) 

o I ^ ^ = {(1, 4), (2, 1), (3, 0), (4, 1), (5, 4)} m 
(0 5 caw 5 = {4, l, o, 4} 

(ii) S wM's mu, s~' = {(4, 1), (1, 2), (0, 3), (1, 4), (4, 5)} 

(hi) S 






v5ct>vo«J 


Off 

S’iwsi «ilc i! ilc < p Picm ^fS<p ? 

C^) i 's a (*o a 'Q m (*i) i 'Q m (^r) i, a 'q m 

PlCM '»llc c llc < p PlCDS 8 — 'b 'S'Qil Til'S : 

F(x) = V*-l 

8 1 F(10) = W ? 

9 (*T) 3 (*t) -3 (*T) VlO 

ff I f(x) = 5 '55 5 T x <*ET m "W ? 

C*) 5 (*T) 24 (*t) 25 (*T) 26 

'bl OblC>H PlCM (7FP# ? 

C*P) C^T F = {x e R : x * 1} (*l) cm F = {xeR\x> 1} 

(*t) C^T F = {xgR:x<\} (*T) cm F = {x<eR:x> 1} 

e \\ (a) aw s (OTft, cm « «wi 

(b) S'm s~ ] 

(c) ^Fl^H*Jc ar il ? 

(*) S = {(1,5), (2, 10), (3, 15), (4, 20)} 

(«) S = {(-3, 8), (-2, 3), (-1, 0), (0, - 1), (1, 0), (2, 3), (3, 8)} 

0*0 s = {(-3, - 3), (- 1 , - 1 ), ( 0 , 0 ), ( 1 , 1 ), (3, 3)} 

(«) 5 = {2,1), (2, 2), (2, 3)} 

V I F(x) - *Jx — T Wf «MJ — 

(*) F(l), F(5) F(10) (*T) F(a 2 + 1) a<=R 

(«l) F(jc) = 5 ^PT, jc f^sr^sr 00 F(x) = .y ^FT, x f^f?T ^ C^ttPT y >0. 

fcl F:F-»F,F(jc) = jc 2 'WlP^W^T- 

(^) c®t*r F F po ot, f 

(*t) F _1 ftfaTO 00 PPlte pr, F _1 





Ob 


bo I (*) f\R^>R ^ f (x) = ax + b;a,b e R WH »W«lfih *FT, (^Q OT, / 

(*T) / : [0, 1] -> [0, rpFflPP# F(x) = Vl-x 2 m\ TOflffa, ^ CF|f8 CT, / 

I 

1 

b b I (^F) / : R — > R <*rcx G : R — > R ^Ff?^W /(x) = x 3 + 5 g(x ) = (x- 5 y Wf ^TXsslRi'o 

*?T, "vZA CT, g = f~ [ 

C*D f:R^>R WMfiT /(x) = 5x - 4 Wtt >1V}Ss|Rlv© ^jr, W, y = / _1 (x) f*r%wi 

b*l S «iq«m C»Hf^2f «r«pi W ifi^X «iq*<n> xpt^H ^5T CSf^tf^g <?IE^ f^f?T ^ C^PTfaT : 
f^) S - {(x, >>) : 2x - >> + 5 = 0} (^) S = {(x,^):x + >^ = 1} 

Cfy S = {(x,j>) : 3x + y - 4} (*0 S - {(x,j>) : x = -2} 

bO I S ' 0 W*JS C^Plfbii) '®l'e<P«i W fa'Tf ^5T C^Nf&iil MSI ^ C*PflE*T: 

(*P) S = {(x, y ) : x 2 + y 2 = 25} 

W S = {(x,y):x 2 +y 2 =9} 


b8l A = {-2, - 1, 0, 1, 2} 4TCX B = {2, 3, 5, 7} 

A c^icw S’lNIws B c^icm 'S v tM«'r>Jc®ilG<p «iRi'© Pic>j«i fi>EST C'HIc'il : 



(^F) ’ifSo twit D 3.0=1, D s=»ioerlobs "srfaJW £W*f W I 

0*1) S = {(x, y ) : x e A, y e A 4TCX x = y 2 } olPi^l ■’I'^Ioc'o "PM flSfsT S 

C^3f S I 

(*t) W i44X ^FK?*H 7 TT'^ot C^Nffrif) 30'S W I 


b(? I 


F(x) = 2x - 1 


(^) F(x + 1) F 


n 

2, 


^■STRf^r W I 


0*0 F(x) *HX*Hf& Wx, y G N 

WF(x) = y ^04 x 4<T ‘ff 'SRI y «£BT fak W ^X y = 2x-l 



(Algebraic Expression) 

sj4ic*M 3)®taiRR>4 atf*ia ^rmr aftffo i ^ ar ^atf^F aaarr « aaarr ftitfaas avStow 

+, -, x, 4- , HM at ^fFT fea MWIMI vsplat aWWT ^<$v»1C< CH 

a^pT Pic>i“l<p 3d'®1c<p«i ^fa> ^r, 31'eHlRRxp alf*f (Algebraic expression) at ^I'c.cvc’i alf*T 
aaT^ai caaa, 2x,2x + 3 ay, 6x + 4y 2 + a + Jz alf*f I 

Wta cfca t^W^ftaT - 

> ^Wtl’BtWs'Wl 

y >>iIrJc<ij ^ t>®i < pRI*l^5 < q^ v l^1 aflatf tog's ’llsics I 

> a^d ^laaJWJTasaffs aiatai 

> aioiW'^csr'^ ,i iRI«i l^a^r •ibiw i 

^ <iiPi, af^aa alf*T sift arMif tog's ai«iG<i i 

> awlRia* Hlft, afca»ialft»*WW-H^alftaiBaai*RfifaHS3WaiaCHI 

afa «ayr a#^ ^a^tRa* w cantar tout castea cawiwi «iPi<i0'o wu tatfft aasr, 
a^lka* ^aa* aat aa 4 f<r cafcfew ^a csttaa aat hjt i aft aifafr 4asf& aaarr Fwfa 
<pw, ®w 5 ^<p <^*il aa i 

calcar 'atMsata cq asffr ^aa* *q?r catena rtw cawiwi hr sw asa^s atta I fa? 4asft gatasa HR 
c^lc^l v °ilc c ili>*ilfj PiPM> aic<p I a^aR I^CR aaG*ia 3l®HlRf's < p <q|f*| l v£^a atf*fas qa* Ht vflaaf*)^ aa 
areas- ^ aa^PTT «*r' ar ^asifw wfm ^ hist 'HHHmas- ’jfatfSijas- hr « gaeasatftHRaai 

&«ic<wi as^la) : 

Htaa#, x 's|rg°i, (i) a, ($) ax + b, (vs) ax 2 + fox + c, (8) ax 3 + 6x 2 +cx + rf 

rvsjIR «il<p|c5lJl alPlG<P x ’5 B TCT s ?TH^ 9 t%H 5 lTH?r, C^aio'i, a,b,c,d ^sJtfa I Hfai*H'slGa, x 

d®igto aijaala ai^i^R. Cx p «ii < piw aa, eaatR c vn<pfi> ( x -af^s) RR<5 n^arr (at '“pre rgvs aiw) 

vsw. p vfla 5 !^ «i ii UHivai<p i 5ff 3 T??iTr i p aafi> ^ c ^ iw c ^a^lcv© ^■acsK 

at^ I Cx p aw C x p ^ ( Coefficient ) W pC^ ^ awa Ht3It at HFs ( degree ) aaT aa I 



St&vsil 


vs V 


-qyl^lfwi 'sflstf'^rf ^1 <^ v l^lc's »iMl^v® v MR>c<p 

« 'splPR?t 0 Wlty* ^5RS-^s *lhll>« 3<m ^lt ^JTI CWT, 

2x 6 - 3x 5 - x 4 + 2x - 5, x 6 , ?ptm 2x 6 , *plPI3?r 2 v^^T-5 I 

a* 0 ^pr, < 3 ^ (i) ^*t%l "snait 0 (^) ^t% *datf 1 s («) < 1 ^* 1 % *daiT 2 4<R (8) ^spi% "snait 
3 i CTCTOt^prgw (a* 0) o ui^it (a = ax° faro) i 0 
Rc<u>»ii wt^st vw^pi ^^Isi 'snmt 'sweep's i 

X ^1^1 C<P mmS x ^ *llC'0$l '5f*fo!9 3 C^ (^t*i,, 'splpf'l C®fW ^ <PW 35 *t*T v l4«) 

^faTwr5?n «qyr<rfilc<p <5^^10555 ( Stanard fonn ) ‘3 s Tt "531 I 

<U<3,lcsisi x FIOT ^ v l^lc<p P(x), Q(x ) thrift ad'®l<p Wf WT ^c^il I 

PW, P(x) = 2x 2 + lx + 5 


<s^r P(x) sfftop x vfl^ 4^fD?i fo$d'©l tost i P(x) ^yfflc'o x wc<m 
c<plc*il PiPw5 ^T??lTf a '3 7 TfW ^ ■'Tt'QTlT ' J TRT, ^c<p P(a) ffaT WT "5?T I 

fclW il ^ P(x) = 3x 3 + 2x 2 - 7x + 8 P(0),P(l),P(-2),P^j,P(2) ^ P(a) 


JfllWT : Stw^b x ««RT *tft<10o 0, 1,-2, -^, 2, a 

P(0) = 3(0)3 + 2(0)2 - 7(0) + 8 = 8 
P(l) = 3(1)3 + 2(1)2 - 7(1) + 8 = 6 
P(-2) = 3 (-2)3 + 2(-2)2 - 7(-2) + 8 = 6 



P(a) = 3a 3 + 2a 2 - 7a + 8 




2x + 3y- 1 

x 2 - 4xy + y 2 - 5x + 7y + 1 
8x 3 + y 3 + 10x 2 y + 6x^ - 6x + 2 

x « y fiot ^ 5% i ^ ^yi% <, t^rr cx p / «n^i«n ^*r c 4^ 

PlP?£ ^T??lTf (3W) p 'Q q ' 0 T ,i W'ai < P '^i^lJt I Cx p y q ’tOT C "5^ x p y q v*ET ' 3 R?t <4^. p + q "5^ 

«iwsr ^narr i «a^r office ^ttzrrw *nair ^>it *jr i 455 

p(x,y) «ll*ltsM Wt^TI CW, p(x,y) = Sx 3 + y 3 -4x 2 +lxy + 2y-5 ^*t%l 

'smut 3 <*PR P(1,0) = 8-4-5 = -l. 



St&vs*] ?|f*Oa 





x,y « z FIM CxP y q £ «H*ICjM 35 I C (3W) •Pilfer 4<R p, q, r 

<J*f ^\ I (p + q + r) OZ *tOT5 5l3!T $f||f^s 513)0^ 


^ri3rr 551 435 P(x,y,z ) ^kicim a#*? w wr 551 cwr. 


P(jc,j,z) = jc 3 +j 3 +z 3 -3^z 3 P(l,l,-2) = l + l-8 + 6 = 0 I 


35^J : 1 3^f& < q^ v l^l?l C<J|’1<P°1, Rc*lM<P«1 ^ ^FT ^WRT 5^5% 35 I 'sy1^)«l '»M<P e T^ s 1% 
atEJT ' 5 T ! *l3T 'fl'G 50® attiT I 


: 

ii Picm c^hfD 1 h4?j w : 


(3* 2jc 3 

0*0 7-3 a 2 

(^t) jc 3 + jc 2 

^ fl2 + fl 

(3) -5 

a -a 

08) 5jc 2 - 2 xy + 3 y 2 

(5) 6a + 3b 

rc c 2 + ~ -3 

(W) 3V«-4 

flD 2 jc(jc 2 + 3 y) 

(43) 3jc-(2j + 4z) 

ftW3*0^0MlW> MC4* ^ 

($) - + 2y 

X 

C*l7T 'Q 3l4l 1*103 3*3 : 

(^) ^-x-2 y 

4 

(30 jc 2 + 10jc + 5 

(0) 3a + 2Z> 

(^t) 4;cyz 

(3) 2m 2 n — mn 2 

08) la + b-2 

(5) 6 a 2 b 2 c 2 


« i %&5 3^a%$!?Tt5 siobj^IUw (/) x i>«ic<m x ww 

3^*1% ^C 9 ! t^BT *113)1, *J*IJ ^3*1 'S 35 ^ f^3T W I (ll) J 'aih^f 'oil^lw 

W ^3*, y t>®lc<P«l ^ V I^^C V I 45 mt, *J*IJ 'S ■ p t l T M?) W I 
(30 3jc 2 - y 2 + x - 3 0*1) jc 2 - jc 6 + jc 4 + 3 (*0 5jc 2 j> - 4jc 4 j> 4 - 2 

C^T) jc + 2jc 2 + 3jc 3 + 6 08) 3jc 3 j> + 2 xyz - x A 


8 I aft P(x) = 2jc 2 + 3 35, ^3 P( 5), P( 6 ), 



45 5t3 Pl4?) 5*5 I 


«ft'Q ^i*PT: 

$3)330-31 fA2j ^ (X+)j « ftW W? 

43)w (x 2 +2; ^(Sc+y^^yi^^ffer 
= (x 2 +2) (x+1) 

= x 3 +x 2 +2x+2 435f$330%3l3ala!T3 ^W5*JPm 1. 

Wfa : 43*> gfe) ‘W 003*3 

F(3^ = p(x)Q(x) 430$ ai?#ai3 = p(x) 43 ?m + Q(x) 43 ?m \ 
4a^'5J0ia30 = P(x) « Q(x) 43 >pU 0033 I 





8o 


Sjfefts 


4r 3 + 9r 2 +1 4 

^1414 = <444iarri = — = 2 

2jc 2 +3 2 

wk : jc 4*iw44yi% Pfe) « Qfo) 

F(x) = <flwfl»^yi%^n?r^nait = P(x) <44 man - Q(x) <44 4istf <441 

Q(x) 

P(x)«w^pir^*f 
Q(x)<44 *(4i Wt 

^TW-vs I 2jc 3 (x-1) (x-2) (x-3) 4t4T ^T?t W ^ w? 

•441FT P&) = 2x 3 44 4t4t3 <441^^ = 2 
0fo) = (x-1) (x-2) (x-2) <44 4t4t3 = 1 

.-. «f5twi5 'srnsrr = 3-3 = 0 

2 

4 ^^wt = y =2 
^<44 vww = 2 

W% : ^5TW=«tW x I 


'SN ^3T : 

4^ D(x) « iV(jc) ^54$ JC MC4* 4^4% 44 <441 D(x) <44 4ISTI) < ( N(x ) <44 4lStf) 44, ^C4 
D(jc) 4t4f iV(jc) OT^WTO'voMJM 0(jc) 'S^MCW R(x) 41^414141 C^m^T 
(i) Q(x)'QR(x)^ 54$ jc MW* 4^ 5 # 

(4) Q(x) <44 4l3ir) =N(x ) <44 4l3ir-D(x) <44 4lStf 
(vs) i?(jc) = 0 '5|44t i?(jc) <44 4lStf < D(x) <44 4lStf 
(8) W x <44 W4T iV(jc) = D(x)Q(x) + R(x) 

3 1^ v ®l ^<U : 

(i) 4f4 44*4 jc <44 W4I ax + b = px + q 44, ^®C4 x = 0'Sx = l <lPlC4 41$, b = q <441 

a + b = p + q 4f C4E^ C44T 4T4 C4, a = p,b = q 

($) 4f4 4^4 jc <44 W4T ax 2 +bx + c = px 2 +qx + r 44, ^s£4 x = 0,x = 1'® x = -1 4plC4 41$, 

c = r, a + b + c = p + q + r <441 a-b + c = p- q + r 4f C4E4* C44t 4T4 C4, a = p , 
b = q,c = r . 



SCO'S*] 9|f^S 


8i 


(«) jc 

a 0 x " + a x x n ~ l + a 2 x"~ 2 + + a n _ x x + a n = p 0 x " + p x x n ~ 1 + + p n _ x x + p n "R, 

a 0 = p 0 ,fli = p x , tf n _, = p,_i , a n = p n 

' 5 wsT foc^?i ^»?r ’fw x ^ *ii's<jv$ ■’R’tw v ta~ y i?i ?pr i 

TOT : X RFPfT n ^zrm a 0 (a ^R-teT), a x (a *R-«1R) ^5Jtf^ 
RGTIT >oR*ll | 8r r i < P I 

^yi% P(x) « Q( x ) w x ?pr ^r, 4w*r »i»iv8iw ^ ^ ^ 

w P(x) = ( Q(x) pnt ^*r i p(x) « 0(x) ^yi% ^ i = <sr^i 

"Rf "R I ^TfaljH'olc^ (R* t>°ic<psi 3l | eHR'®]*] 'Slf*l^‘ J i>]'slc < P ' s lC'o | l ( identity ) "Rf 'R, dlPl 

cror cflwflj wt<M c^h <a^ ^*r «aw w^vfw cb\w^ w^i *nf*r ^jfer tr 

»i»ih *.*< I CR*T, x(x+2) = x 2 +2x cfiMi* 'sr.'O'i l 

x t>°ic<p?i <uplR P(x ) 'Q Q(x) ^ F(x) = P(x) Q(x) < q^’iR 'STtiSTT 

m=P(x) ^'STI3IT+ Q(x) ^ 'W^tT Wt = P(x) 'Q Q(x) W^t^PTI 

'oj^c^ci ^ x t>«nc<P5i Rc<it>*il WT55^I 2MW ^fo Snl*,*H Rc^tH I 

^tW 8 I #T P(x) = x 2 - 5x + 6 R, ^ P(x) (x-4) OT, 

P( 4) 


»1»ll*lh : P(x) x-4 '5t 5 f <pR , 

x - 4) x 2 - 5x + 6 (x - 1 
x 2 -4x 
-x + 6 
-x + 4 
2~ 


^«WPW 2 l 

C7j^ P( 4) = 4 2 - 5(4) + 6 = 2., 

^s*TR, P( 4) «flBT I 


<P^I-'b, Sec's*] 5 lf^s-b' s T-io' s T 



Stfc'Sfl sif'fa 


8 * 

<t I P( x)= ax 3 +bx + c TO, ^ P(x) 0$ x-m TOT TO TO?T C^ITs OT, TOtTO 

P(m) TOWTI 

^1TOT^:P(jc) C* x-m TOTTO <fR, 

x-m) ax 3 + 6x + c (ax 2 + amx + am 2 + b 

3 2 

ax -amx 

amx 2 +bx + c 

amx 2 - an? x 

(am 2 +b)x + c 

(am 2 +b)x-(am 2 +b)m 

am 3 + bm + c 

TOTE*TTOETO = am 3 +bm + c 

TORT, P(m) = am 3 +bm + c , ^©TOTOETO P(m) TOWTI 
Pic»j?l ajf^O'QalfiJ TO*tT ’tlTOT "TO I 

vm? '5 v HI*U (Remainder Theorem) 

afasr i I ^ P(x) TOtTO* TOfliT ^*1% TO TO*. a CTO^T ^WJT TO, TOI P(x)C^ x - a 
TOTTOTOE^TOETO P(a)^l 

TOH : P(x) x — a TOT 'TO TO^T 'TOETO ‘55’ 0 TO^T ^C<5 1 

^r ^#, toeto R tov«m<m Q(x) jTOe^, ^nrot^r.TOssr x to^sptt- 

P(x) = (x - a)Q(x) + R (1) 

(1) x = a ^Pror*lft, P(a) = 0 Q(a) + R = R. 

P(x) C*F x-a TOTTOTOE®TTOETO P(a) TOT I 
TOTO^I P(x) = x 3 - 8x 2 + 6x + 60 x + 2 TOTTOTOE^T, TOETO TO> Ht< ? 

TOTOT : x + 2 = x-(-2) = (x-a)CTOCT a = - 2 

^TOR, TOETO = p(- 2) = (-2) 3 - 8(-2) 2 + 6(-2) + 60 = 8 
df'O'eel i TO ^TOE*f SJTO TOT "TO C*T, 

2tf^a«e| ^ I P(x) *) r iN < P aitata ^1% TO TO*, a* 0 TO, '®C<1 P(x) ax + b TOT 'TO TOCT 
TOETO p{— 




Sjfefts 


8vS 


^fl3$r e t 4 I P(x) = 36x 2 - 8x + 5 C* (2jc — 1) ? 





rn 

2 

rn 

- =36 


-8 


UJ 



<2, 


+ 5 = 9-4 + 5 = 10 

VI ^ P(x) = 5x 3 +6x 2 -ax + 6 C* x -2 W 6 *ST, ^ a 4*1^ 

Wf|5f : P(x) C* X- 2 


P(2) = 5(2) 3 + 6(2) 2 - a(2) + 6 
= 40 + 24 — 2a + 6 


= 70 - 2a 
70 - 2a = 6 

^ 2a = 70 - 6 = 64 => a = 32 


frWUl ^ P(x) = x 3 +5x 2 +6x + 8 ^ P(x ) CT x-a x-Z> 

slWl « OTtUPT a*b, WWtsCT, a 2 +b 2 +ab + 5a + 5b + 6 = 0. 
*rat*TR : P(x ) x-a P{a) = a 3 +5a 2 + 6a + 8 

•STO. P(x) x-b P{b) = b 3 + 56 2 + 66 + 8 

H'olyilw , a 2 + 5a 2 + 6a + 8 = b 3 + 5 b 2 + 6 b + 8 
^T, a 3 -6 3 +5(a 2 -6 2 ) + 6(a-6) = 0 
, (a - b)(a 2 + b 2 + ab + 5a + 56 + 6) = 0 
. a 2 + 6 2 + ab + 5a + 56 + 6 = 0 , a^b . 

{Factor theorem) 

stf^r vs i TiPr p(x) ' 5 H3im ^i% ^ ^ p(a) = o ^ p(x) 
x-a I 

sm : P(x) x-a W»M ^WFl* = P(a) FBWPWS'WN «l^llSll 

= 0 [SPW’TtfCSlCT] 


P(x) x-a TOT R'tolerJ I 
.'. x-a P(x) TO TO 5 ^ ^TfW I 



88 


Scovoil 


<3*MM 

SUf^BSt 8 I ^ P(x) ^»l%r x-a 4^^ftW^T,^PI P(a) = 0^U 
» : PHS^ P(x) ^*t%T X - a ^TtW, ^o*]R «HM4lTJ ^t% Q(x) TOlIt ^BT PR, 
P(x) = (x - a)Q(x) 

4*(tPT x = a ^PTPHWPT, P(a ) = (a - a)£(a) = 0 • Q(a) = 0. 

®Bte?l*riolPKt'0 PT, P(x) = ax 3 + &C 2 +CX + G? x — 1 ^ftW ^ « PP^R 

^ a + £ + c + c/ = 0 ^?TI 

^Rt*TR : a + b + c + d -0 

sst^PT, P(l) = a + b + c + d = 0 M^ltBr] 

^o^R, x — 1, P(x) ^ ^5?ltW [^5?ltW 5 v Mctlil »iKIc<ij] 

(*R|?T'5JPT^# P(x) ^ x — 1 

^ v IIic<psi R’ill'o vS’i’ilciJfi ^klc^j < TI^, /*(1) = 0 ^#5, a + b + c + d = 0 . 

W : *l r il v Q| < P mm PT C^lcil ^5^1 X — 1 ^fltW '55^ ^ 'Q C^»T ^ 

0 *?ri 

frffcjR P(x) — ax 3 + bx 2 +cx + d ^RTlflPlf a*0,d*0 ^ 

x — r ^ItW I Pfsfl'Q PT, (^P) r ®W r,d ^ItW '55^ I (*f) 

■qf^ r — — ^[<PlPI 2Wf“l^o ' 3 T??lJT ‘5?T, p, d ^^’ttWO q, a ^ I 

q 

3RWB : (^^Wt^^WPlWPWr^Pr, P(r) = ar 3 +br 2 +cr + d = 0 
^T, ( ar 2 +br + c)r - -d 

<JX5§(ar 2 +br + c), r 0 d aBeJC4$ ^BSlR, r,d «*RT <*FPfl> fcW* I 

(*f) ^9m^^mc^Cf^\m<7(,P(r) = ar 3 +br 2 +cr + d = 0 



r \ 


r \ 

3 

r \ 

2 

( \ 

^T, P 

+ P 

= a 

+ P 

+ b 

+ P 

+ c 

+ p 


l q) 


l q) 


l q) 


l q) 


^T, ap 3 + bp 2 q + cpq 2 + dq 3 — 0 (1) 


(1) <tfPP m$\ m ( ap 2 +bpq + cq 2 )p — -dq 3 (2) 

(bp 2 + cqp + dq 2 )q = - ap 3 (3) 

ap 2 + bpq + cq 2 , bp 2 + cpq + dq 2 , p,q,d,a < J*f 5 TS?lTf I 



StfcVSfl Sjfefts 


8<f 


(2) rtw *irent ram, p,dq 3 «03T (3) *iront ram, q, ap 3 «03T 

i 'Q <7 ^ ± l c<pic»ii mrara'f ^raratw cra^ i p, d lira ^■ratw lira? 
q, a lira lira^^rllw l 


g^T : SHcs?] <ra^ ' siNjiI era, ^’ilw '5 v Hlc | u?i j iI^.Ic<jj ^|4>il?R.ra» ra^t RPl^J <^ v i*i) 




P(x) ^ ^raratw f^fera 'bri sratra P(r) lira* *ior P - <#¥T ramr cw *itsr, crarafim, r 


\SJ 


35 9 fc^ra ^rrw ( r = ±i tr) lira^sra^#^^ wl^^ ,5 flw (5 = ±i *r) i 


P(x) = x 3 -6x 2 + 1 Ijc — 6 ^’trac^%l^ e twi 

raramtra : sm ra^f% ^ ^sra^m = -6 ,^&*R?r =1 

4rara r raft ^ra lira? P(x) lirarafg x-r rwobt < ranra rat^p, wr r wttt - 6 
lira ^ttw rarfa, ±1, ±2, ±3, ±6 lira c^twr iirasft ^ra 1 liirara r lira ^ ^nera wraj 
P(x) *lffatra#l 

p(i) = 1- 6 + 11-6 = 0 .-. x-i,/?(x) i5ra ^ra^ 

p{-\) = -1-6-11-6^0 .-. x + l,/?(x) lim^ttwrara 
p(2) = 8- 24 + 22 - 6 = 0 .-. x-2,p(x ) lira lira^^ffw 
p{-2) = -8 - 24 - 22 - 6 ^ 0 .-. x + 2,/?(x) lim^ttwrara 
/?(3) = 27 - 54 + 33 - 6 = 0 .-. x-3,/?(x) lira liwfrfcrafltg* 
cratra^, P(x) lira raimi 3 lira? l raimm ^raratw rarsrat c*fcs, ^ 1 ? p(x) lira ^rai c^rat 
^■ratwrafraratE^^sEra^sT 

.-. P(x) = k(x - l)(x - 2)(x - 3) WltW k I 

§wtw x lira »icraii» qitvos Rw&ii ra^Era cgrarram era, k = \ 

^WT?, P(x) = (x- l)(x - 2)(x - 3) 

g$raj : (raster ra? 5 # P(x) <ra* fcrawrc* fraEara't ramra «rj sraEra (x-r) 'siMMCiW iira^ ^flprp 
P(x) <ra*ra?iP# (x-r) P(x) lira «\w\n.t<> rara P(x) <ra* 

P(x) = (x - r)Q(x) crarar ram 1 craratEra Q(x) ra^t% raimi P(x) raimi 1 ra^mi 
®^s: ,!> ra Q(x) lira ^sraratw f^fra <pw ^ispra ^ 1 



Sc&vo*] 


8^ 


18x 3 + 15x 2 -x-2 


P(x) = 18jc 3 + 15jc 2 — jc — 2 

P(x) <43r$p«i*r -2 c*$ F { ={1,-1, 2, -2}. 

P(x) 18 <*BTfr P ll WJiqwa CTfr F 2 = {1,-1, 2, -2, 3, -3, 6, -6, 9, -9, 18, -18,} 

T * 

P(a) Rwil CT^JtW, a = — r e F\, ss F 2 

s 

a = 1 ^PT, P(l) = -18 + 15 + 1- 2*0 
a = -1 *FT, P( —1) = -18+15 + 1- 2^0 

1 


1 , 

a = — P\ 

f 0 

= -18 

rn 

+ 15 

rn 

2 1 

, 2j 


,8> 


,4, 


+ — 2 
2 


- 9151 . 
4 + 4 + 2~ 2 

17 17 

T-T=° 


1 1 


jc + - = -(2jc + 1 ) ( 2x + l),p(x ) <ssr<flwfl>fc | 5fl1*wi 

18x 3 + 15x 2 — jc — 2 = 18jc 3 +9x 2 +6x 2 + 3x-4;t-2 

= 9x 2 (2 jc + 1) + 3x(2x + 1) - 2(2* + 1) 
= (2x + 1)(9x 2 +3x-2) 

(44^ 9x 2 + 3x - 2 = 9x 2 + 6x - 3x - 2 


= 3jc(3jc + 2)-1(3jc + 2) 
= (3jc + 2)(3jc-1) 


P(x) = (2x + 1)(3jc + 2)(3jc - 1) 



ScDVffliJ 5jfe)\s 


: 

i I af*t P( jc) = 2jc 4 - 6jc 3 +5x-2 ~5$, ^ P( x) a^a% aM «ta ^taFta 

fafawi 

(0 jc-1 (ii) x-2 (iii) jc + 2 ( iv ) jc + 3 (v) 2jc — 1 (vi) 2x + l 

\\ ^TT5T^r- I 

(0 vm : 4jc 3 -7jc + 10, ’®1W^:jc-2 

(ii) '5MT : 5jc 3 — 1 Ijc 2 — 3jc + 4, 'ol | er<p : jc + 1 

(iii) : 2y 3 - y 2 - y - 4, '»l®r < P : y + 3 

(iv) *1«fJ : 2jc 3 + jc 2 — 18jc + 10, ^ma*:2jc + l 

VS I PNI8 CT, 3jc 3 -4jc 2 + 4jc-3 (jc — 1) 

81 2x 3 +x 2 +ax-9 jc + 3 ^FT a 

(t I caate ot, JC 3 -4jc 2 + 4jc-3 JC — 3 I 

fel afa P(x) = 2x 3 -5x 2 + 7jc-8 SJS,^ P(x) x-2 

. . w . .. rs y 


a I CW OT, 4x 4 - 5X 3 + 5x - 2 UtPr JC + 1 x-l 4*aRln«M 
V I ^ V II 1 1C < P Rc;M ^S?T : 


(0 jc 3 + 2x 2 -5x-6 


(iii) a 3 — a 2 — 10a - 8 


(ii) x 3 + 4x 2 + jc - 6 
(iv) x* + 3x 3 + 5.x 2 +8x + 5 


sfos&'Q'S9-4!fo+ Hlfl 

a?a% : a^a% ata?r ^ea, «qw aaatfifc' a?a% 

(Homogeneous Polynomial) aat ^?TI jc 2 + 2xy + 5 y 2 alf“tf5 jc, y ^ laa# 

«q^a^i aovsj^p ataa '^rnirr 2) i 

ax 2 + 2 hxy + by 2 jc, y aataar ^ mm awlUJl* lift, caaita, a, h, b 

i jc, y, a, h, b w Rmmi a*si ^ea ^ <sft ^ arana a?a% 


2x 2 y + y 2 z + 9z 2 x-5xyz x,y,z atafla awlRw a?a% I («<rtfca arera 

ata?raiaiT 3 ) i 





8V 


SjfeR 


SlI^Tfinf^r 0 Symmetric ) 

b«1<P >1«P|VS c^lc^l ^]«HlRf'® < P C<4C”<PlC»ll W -t(H Rf*i»<CiJ dlPlfD «MR<iF®'S 

sltre, ^ 5#lf&M> £ wp sjf^pr ( Symmetric ) 3lPr W ^JT I 

a + b + c a, b, c MM* 3f^W ?nPr I ^la*r, a, b, c W RhUR MWlMI RR 

RPr« ?nPlfl» '5T ! #qf^o vitrei ab + bc + ca a,b,c MM* ^ 

x 2 + y 2 + z 2 + xy + yz + zx ^tPlffr x, y, z FW ztR>*i»j filRl I 

Rs$ 2x 2 + 5xy + 6 y 1 x 'Q y FIM TO, ^la*r x « y «flgr TOTO RR 

RRhm 2y 2 +5xy + 6x 2 ^tf*tre ’lERRs'® TO ^Jt ’jwsi ?TlPr (RM 5 R);j I 

^ ( Cyclic ) 

%i# wRv© C^HRT Slftre SfSlRM^ Hi R FIOT, f%#t?T MF? ^iR FW TOl ^iR MF? 
SlTO FiM ^tt»T <i^i1c°l v lRRf'©'o R TO, «w illRfbM 1 ^ r®«l FIOT SfgRR s>c»l W- 

alft W 3R>>1^ 3tf*f (Cyclically symmetic expression) TOT TO I m<p*]c®i* RR 

■ y lR<i's*i Pict>fi f&wuq "sr© wRfM <pjiI to sc°i$ filFlc<p ‘5gs'-^f»i<p dipt tot "5C?r silc<p i 



x 2 + y 2 + z 2 + xy + yz + zx ^tf*lf& x, y, z FIOT 3tf*T, ^ITO WTO x 

(TO ^iR^c® y, y iTO *tf?Rti z <TO?, z iTO v lR<IC'a x ^lf*tfi> SllG^P I 

x 2 }> + y 2 z + z 2 x ^tf*lH x, y, z FiM 3lf*T I 

x 2 — y 2 + z 2 3tf“tH dlR TO, ^TO*t 4re X iTO RW y,y<$3 t*,c®l z z •TO RW x 

TOtreiTiRtH y 2 -z 2 + x 2 siPire^iMfoeTO^rrii^rsiPrcsiCTl&^i 

mm* strep? stfaro ?nPr to*-3*Hf?i R 5 ^ strep? w-3sfw triHr srfiro toi i?w, 

x 2 (y -z) + y 2 (z - x) + z 2 (x - y) j#lH W-Ssft 5 ?, Rs$ SfiTO TO I ^?tTO, ^iFllUre x ^ y 
RRHHrsRTWre y 2 (x-z) + x 2 (z-y) + z 2 (y-x ) Wtf*T 9 ff'S'?It '^TR ^ ^msi 'StPtH C^fre I 

tj45«u : j iR*)Ic 4 x, y FW F(x, y) «il<plcsisi W x, y, z FlM slPlc^ F(x, y, z) 

'®ll < plwsi zliR m«ll Jjf&'s <p<q| ‘^?T I 

^Wi i <R«rR ot, — + — + — 
y z x 


F(x, y,z) = — + — + — Rcer W 
y z x 





8S> 


^1% v5'v1I*^tc < p Rcd<H 

4<j*r flow « CTtCTt <rit— 9m i ^r*n^s , 

•9W ^’ttW <Ml ^?T I '°IC , 1 < P ' 5 T5RT slPlf&C^ £4H u^lC^il ‘^ p f% <TCST 'Ey’ll i<? S’-MIciJS 

iq-^y -^f iq^stfifar ^•>i|n<p <Pfl| ^?r ifl^. ^tf*!^ <3 ' 3 T s r 5 Tlf3I^ Rw&'il <KS1 

PK?i wt ^?r 1 

4 SPrcasf ^E|J*U CT, a,b,c &®k<wi 

(^) w ICTT ^3p% (a - b) ^ffW ^ (b-c) ^ (c - a) jUPiIUj] ^■‘tt'rP 

^1 

(*l) ^ *H3im « ^ k(a + b + c)'Q k(a 2 +b 2 + c 2 ) 

+ m(ab + bc + ca) C*PftW k'Qm 3^1 

(*t) ^fD <;§, v t% 'Jjfff ^ CT, t>«i<p'>Jc«il?; ^• 9*1 erm ^cn?) 'sw <5£ v l^l ^fbs 

«i^«t *1*! J i3 , 1 ■ y ls , ~ > i?i ->wh 1 

* I bc(b - c) + ca(c - a) + ab(a - b) & f^R*t ^ I 

bc(b — c) + ca(c — a) + ab(a — b ) 

= bc(b — c) + c 2 a — ca 2 + a 2 b — ab 2 
= bc(b — c) + a 2 b — ca 2 — ab 2 + c 2 a 
= bc(b -c) + a\b - c) - a(b 2 - c 2 ) 

= (b — c){bc + a 2 — a(b + c)} 

= (b — c){bc + a 2 — ab — ac } 

= (b — c){bc — ab — ac + a 2 } 

= (b — c){b(c -a)- a(c - a)} 

= (b — c)(c — a)(b — a) 

= —{a — b)(b — c)(c — a) 

fa®)*) : 

a P(a) *TCfr^tfls a tflST b 

P{b ) = bc{b -c) + cb(c - b) + b 2 (b - b) = 0 «^l5) (a -b) 2JW ?H% 

^’fTW ^ W-^fw ^tf*T (b - c) (c-a) ^5C?T 3W sTtPtl^ 

1 sm nMS l%s? w wnf^ ^ ^ ^ ’sfisfm ^^itw *trsnr i w 

^llc"? ^5t ^C<5 I 

bc(b - c) + ca(c -a) + ab{a -b)- k(a -b){b- c)(c - a ) (1) 

(THtW k I a,b,c $3 TltCTSr W (1) Wl (1) *R a = Q,b = \,c = 2 

2(-l) = M-l)(-l)(2) 

=> k = -1 

.'. bc(b — c) + ca(c — a) + ab(a —b) = —(a — b)(b — c)(c — a). 

<p$l - °l , Sto'ss ^if^s- cfr'ST— i o' s T 



(to 


S CD '0*1 «jf^0 


^l^tvsl a 3 (b — c) + b 3 (c — a) + c 3 (a — b) ^1 

mt*CR : alw *llPllk<r> a 4?T ^yl% P(a) RmmI ^BT ^sfa© a 4iT ^mut b ’fit, 

P(b) = b\b - c) + b\c -b) + c\b -b) = 0 

*$?$\\ ^ < 5, v Hi < p S’I’INj (a — b ) sffrs Ss’llw I c<jc^§ 5tw 

<#T (b-c) 4<R (c- a) ^5C?r SlW fJlftfirtf ^ITW I 'si'ttfa SlW ^Hr WJti^ 

<#T iW (a-b)(b-c)(c-a) %*? WJtfsFF -Tift I ^s?rK slw ?n% TO ^1^ WDt 

>i»h|Qi<p Sift I ^sT k(a+b+c) imTW k ^fiJ gw I 

.'. a 2 (b -c) + b*(c — a) + c 3 (a — b) = k(a — b)(b — c)(c — a)(a + b + c) (1) 

a,b,c *fl?T »ilcis W^U (1) wi 

(1) ^ 4 a = 0, b = 1, c = 2 ’fit, 2 + 8(— 1) = A:(-l)(-l)(2)(3) k = -1 
(1) 4 k = -1 ’fit, 

a 3 (Z> - c) + Z? 3 (c - a) + c 3 (a -b) = -(a - Z?)(Z? - c)(c - a)(a + Z> + c). 

^TW8I (b + c)(c + a)(a + b) + abc 

mtqpr : 'uiffilBw a if^itPffljfertw'strsfl -b-c 

P(-b-c) = (b + c)(c — b — c)(—b — c + b) + (—b — c)bc = Z?c(Z? + c) - Z?c(Z? + c) = 0 . 
^o^R^JflTW fcWiJ ^snft (a + b + c) 5ttf5 srff*Tsr I 5ttf5 3tf*lf& I^T VlMIs] ->i»i»j|I2|<p 

^*1% i£)^, c*et ^ ’tl'QTIt C 5 !^ I ^ J 1»l»llI2| < P 

k(a 2 +b 2 +c 2 ) + m(bc + ca + ab) PNtBT k'Qm 

gwi 

.'. (b + c)(c + a)(a + b) + abc = (a + b + c ) \k(a 2 +b 2 + c 2 ) + m(bc + ca + ab )} (1) 

a,b,c cfl?r Alicia (1) Wl 

(1) 4 a = 0,b = 0,c = 1 a = 1, b= 1, c =0 ’fft, 0 = yt ^ 

2 = 2(& x 2 + m) 

:. k = 0,m = l. 

k'Qm »*Er »ih <iPio^ (b + c)(c + a)(a + b) + abc = (a + b + c)(bc + ca + ab) 

^ «q?r ^JT*n^ «H%sr ’Hf^s o ^iW 8 ?nft 

^Hicxp 

cil^fb Rc*l<l ^3f : a, b 'S C ^ ' 3 1^ 55 r 

a 3 + 6 3 + c 3 - 3 abc = (a + b + c)(a 2 +b 2 +c 2 - ab- be- ca) 







srf|s?n snsim^) = 

a 3 + b 3 +c 3 -3abc 
= (a + b ) 3 - 3 ab(a +b) + c 3 - 3 abc 
= ( a + b ) 3 +c 3 -3 ab(a+b + c) 

= ( a + b + c){(a+b ) 2 -( a + b)c + c 2 }-3ab(a + b + c ) 

= ( a + b + c)(a 2 + 2 ab + b 2 - ac-bc + c 2 ) - 3ab (a + b + c) 

— ( a + b + c)(a 2 +b 2 +c 2 -ab- be- ca) 

■filter SfSjH <^ v 1^)s <PCJl) : 

a 3 +b 3 + c 3 -3abc a p ( a ) Wolffs a = -(b + c ) 

p{-(b + c)} = -(b + cf + b 3 +c 3 - 3 (b + c)bc 
= -(b + c) 3 + (b + c) 3 =0 

^s?TR a + b + c a 3 +b 3 +c 3 -3abc 

%, ^©iTR UlftfiliT TO ^ttW k{a +b 2 + c 2 ) + m(ab + bc + ca) TOBET 
<7PIR*T k 'Q m 1 a,b 'Q c W3T 

a 3 + b 3 + c 3 — 3 abc - (a + b + c) [k(a 2 +b 2 + c 2 ) + m(ab + bc + ca)} 

a = l,b = 0,c = 0 4*R*tC3 a = l,b = \,c = 0 k = \ 4*R 

2 = 2 (k x 2 + m) k = 1 43*. \ — 2 + m=>m — -\ 
k = 1 43 *. m = — 1 . 

a 3 + b 3 + c 3 — 3 abc = (a + b + c)(a 2 + b 2 + c 2 — ab — be - ca) 

i | a 3 +b 3 + c 3 -3abc = ^(a + b + c){(a-b) 2 + (b-c) 2 + (c-a) 2 } 

SfsjH : a 2 +b 2 +c 2 — ab — be — ca = -^(2a 2 + 2 b 2 + 2 c 2 - 2 ab - 2 be - 2 ca) 

=|{(a 2 -2ab + b 2 ) + (b 2 -2bc + c 2 ) + (c 2 -2 ca + a 2 )} 

= ^{(a-b) 2 +(b-c) 2 +c-a) 2 } 
a 3 +b 3 +c 3 —3abc = (a+b + c)(a 2 +b 2 +c 2 -ab—bc-ca) 

= ^(a + b + c){(a - b) 2 +(b- c f +(c- a) 2 } 

a + Z? + c = 0^r,^ a 3 +b 3 +c 3 =3abc. 

3ft a 3 + b 3 + c 3 = 3abc 33,^3 a + b + c = 0 TOT a = b = c. 



Sn>VO*] 


(a-bf +(b-cf +(c-af 

A = a-b,B = b-c *mC = c-a.^ OT, 

A + B + C = a-b + b — c + c — a = 0 
Tjsafc, A 3 + B 3 + C 3 = 3ABC 

Ufa, (a - bf + (b- cf + (c- of = 3 (a - b)(b - c)(c - a). 


i I (*) a(b 2 - c 2 ) + b(c 2 - a 2 ) + c(a 2 - b 2 ) 

(*T) a 2 (b -c) + b 2 (c -a) + c 2 (a - b ) 

(®l) a(b - cf + b(c — af + c(a - bf 
0*1) bc(b 2 - c 2 ) + ca(c 2 - a 2 ) + ab(a 2 - b 2 ) 

08) a 4 (b -c) + b 4 (c -a) + c 4 (a - b ) 

(5) a 2 (b-cf +b 2 (c-af +c 2 (a-bf 
(<0 x 4 {y 2 - z 2 ) + y\z 2 - x 2 ) + z\x 2 - y 2 ) 

(W) a 3 (b — c) + b 3 (c -a) + c 3 (a - b ) 

~ x 2 - yz y 2 -zx z 2 -xy 

\ I *PT — = - = - * 0 

a b c 

CpNI'q C*T, (a + b + c)(jc + y + z) = ax + by + cz. 

« I ^ (a + b + c)(ab + bc + ca) — abc 33T, <?f*nx3 CT, (a + b + cf = a 3 + b 3 + c 3 . 


( Rational Fractions) 

^ ^ 5 1f^s ^jrc ^®Tf ^sri 

jc a 2 + a + 1 „ , 

iflRR 

(x-a)(x-b) (a - b)(a - c) * 

_ . . a b c 

fiWi i : + + 

(a - b)(a - c ) (b - c)(b -a) (c- a)(c - b ) 

+ + 

(a - b)(a -c) (b- c)(b -a) (c- a)(c - b) 

abc 

-( a-b){c-a ) ~{b-c){a-b) -( c-a){b-c ) 

a(b - c) + b(c — a) + c(a — b) 

-{a-b){b-c){c-a) 

ab-ca + bc — ab + ca-bc 

-{a- b){b - c){c - a) 

= 0 

(a - b){b - c){c - a) 

= 0 





Sjfe^s 


h , , a 2 -(b-cf b 2 -(a-cf c 2 -(a-bf 

(, a + cf-b 2 (, a + bf-c 2 {b + cf-a 2 

_ , . ^ nhrT _ (a + Z?-c)(a-Z? + c) a + b-c 
= - = 

(a + Z? + c)(a-Z? + c) a + Z? + c 

fijftaMM. (a-b+cW-a+c) = b-a+c 
(a + b + c)(a-b + c) a + b + c 

(i c + a — b)(c — a + b ) _ c + a-b 

Q) + c + a)(b + c — a ) a+b + c 

, a + b-c b-a + c c + a—b 

= 1 1 

a+b+c a+b+c a+b+c 

a+b-c+b-a+c+c+a—b 
a+b + c 




_ a + b + c 
a + b + c 


(ax + 1) 2 


- + - 


(ay + lf 


■ + ■ 


(i az + 1) 2 


(x-y)(z-x) (x-y)(y-z) (y-z)(z-x) 

: aroaPr - C^+i) 2 ty-^) + (ay + i) 2 (z-^) + (^+i )\x-y) 

(x-y)(y-z)(z-x) 

(1) {a 2 x 2 +2ax + X){y-z) + {a 2 y 2 + 2ay + X){z-x) + {a 2 z 2 +2az + X){x-y) 

= a 2 {x 2 (y-z) + y 2 (z-x) + z 2 (x- >>)} + 2a{x(j> - z) + y(z -x) + z(x - j;)} 

+ {y-z) + (z-x) + (x-y)} 

ft? x 2 (y -z) + y 2 (z -x) + z 2 (x -y) = ~(x - y)(y - z)(z - x) 

x(y -z) + y(z -x) + z(x -y) = 0 ^ (y - z) + (z - x) + (x - j) = 0 
/. (1) 4?T = — a 2 (x - y)(y - z)(z - x) 

-a\x-y)(y-zXz-x) = _j 


(x - y)(y - z)(z - x) 


®W8I : 


1 


■ + ■ 


2x 


■ + ■ 


4x 3 


■ + ■ 


8x 7 


2 2 4 4 8 8 

x + a x+a x+a a -x 




4x 3 


■ + ■ 


8x 7 


4x 


■ + ■ 


8x 7 


4x 


x +a a —x x 4 +a 4 (x 4 + a 4 )(x 4 -a 4 ) x 4 +a 4 


1 + 


2x‘ 


.4 A 


4 4 

a -x 


4x 3 


■x 4 +2x 4 


4x 3 


4 4 

x +a 


4 4 

a -x 


4 4 

x +a 


4 4 

a + x 

4 4 ~ 

a -x 


4x 3 


4 4 

a -x 


rv Ok C\ y 2x 4x 3 


2x 


7 1 4 4 7 7 

x" + a a -x x+a 


1 + 


2x 


2 2 

a -x 



\»ct>vsjq ftf'faa 


2x a 2 -x 2 + 2x 2 

rx z z — 


2x ct 2 + x 2 


2 2 

x +a 


2 2 

a -x 


2 , 2 X 2 2 2 2 

x +a a —x a —x 


— — + 2 * 
x + a a —xr 


: 


a -x + 2x a + x 


2 2 

a -x 


2 2 

a -x a-x 




b + c c + a a + b 

1 1 

{a - b)(a - c ) (b - c)(b -a) ( c - a)(c - b ) 

a 3 -\ b 3 - 1 c 3 - 1 

1 1 

{a - b)(a - c ) (b - c)(b -a) ( c - a)(c - b ) 

bc{a + d) ca{b + d) ab(c + d) 

(( a - b){a - c ) (b - c)(b -a) (c- a)(c - b) 

a 3 + a 2 + 1 b 3 +b 2 + 1 c 3 + c 2 + 1 

1 1 

(a - b)(a - c ) (b - c)(b -a) ( c - a)(c - b ) 

a 2 +bc b 2 + ca c 2 + ab 

1 1 

(a - b)(a - c ) (b - c)(b -a) ( c - a)(c - b ) 


( Partial Fraction) 

*srasifar fcjjixpRr i^iwpr tot *?r f w eiwif snaowlEw 

3jc — 8 

mom *?n m\ — 2 cm\ -m. 


sncti* wh ~m\ *?ri m\ w -= iw c*mf ^mr, 

jc — 5jc + 8 

3jc-8 _ 2(jc — 3) + (jc — 2) _ 2 1 

x 2 -5 jc + 8 (x-3)(x-2) x-2 x-3 

«SjT®“r R'O'® ‘PjjI i 


2 1 

1 

x-2 x-3 


^ N(x) 'S D(x) jc tV(jc) 4^"5rli2lT'^‘ D(x) ^ '5fl3[f WW 

stfS ^sjjw {Proper Fraction) I m N(x) <qs 3jT D(x) <qs W 
'spRT WW ^5 '»’jk*lfi5c<p «izl^'o (Improper Fraction) ^Tf ^?T I 


cw, 


JC +1 

(jc + 1)(jc + 2)(jc - 3) 




2jc 4 jc 3 + 3jc 2 + 2 .- _ , , , 

'Q 'S0f® 'S3M i 

jc + 1 jc + 2 ^ 




Scovss 


CT, W ^ TOt f^RIW^fsf ^PGT 'W *n?ra ’t^FfflTP J|P<||ibm*«I 

<p« (vom^h ifiRv. tsr^sf^ sr^® c^jm^«=i ^im i 

x + 3jc +2,2 6 

CW, = (jc + X - 2) H 

x+2 x+2 

RRj^ *rac fc ra zl^'8 ' 0 ’jK“lc < p +l'»lc<; Wpfa* '»*}l3£*f <Piil ‘55’, ^5t Picjj «ilc 8 ili> r il <P5il ^.c«il I 
(^) -?pt^ <q|«<i 'G m<p>q|\8 Rf*l£ Wlh^ ^lc.<p R»$ C^H'S'T'll'rpt "Tf I 

Sx-1 

ism^‘1 i i 

(jc - 1)(jc - 2) H 

. . ^ 5jc-7 A B 

^ m -. qfr, = — + — (i) 

( x — 1)(jc -2) x - 1 x — 2 

(1) *SBT ®»mw (jc — 1)(jc — 2) TOT»prTOOT*llt, 5jc-7s.4(jc-2) + fl(jc-l) (2) 

*rr x «w wrsitPBr *m i TO 1 ? (2) jc = l *nt, 5 - 7 = aq. - 2) + (l - 1) 

^T, -2 = -A :. A = 2 

«HTO, (2) x = 2 ^^rcra *llt, 10 - 7 = A( 2 - 2) + B (2-1) 

^r, 3 = B :.B = 3 


5jc 7 2 3 

TO 1 ? A TO* B TO T|H (1) 4 ’fit, = + ; TO®t 2tTO ^Jl?^ 

(. x — 1)(jc -2) x — 1 x — 2 

'5ft?Pf^ '5?ffaFf R'Sn® I 

?m : '3*}Mfi>3' '5ft?f»f^ St^W W ^CilCSt ^of ’iffal C^\ PIP® ’IttS I 

®WF= -?-+—= 2 0~ 2 ) + 3 0-l) = — 5x- 7 _ jrsm _ 

jc — 1 x—2 (jc-1)(jc-2) (jc — 1)(jc — 2) 

_i_ 5 

^iro c t * i 

(jc - 1)(jc - 2)(jc - 3) 


(jc - 1)(jc -2) x — 1 x — 2 


, , ~ jc + 5 ABC ,,, 

*lTOH : TO, = 1 1 (1) 

(jc - 1)(jc - 2)(jc -3) jc — 1 jc - 2 jc — 3 

(1) TO froimw (jc - 1)(jc - 2)(jc - 3) TOT 

jc + 5 = A(pc — 2)(jc - 3) + B( x - 1)(jc - 3) + C(jc - 1)(jc - 2) (2) 

(2) to S'o^ v i , »p jc ^ '5ffp ? ra ©f'ij ^voj i 

(2) Iiurtem JC = 1 *Ht, 1 + 5 = ^(-l)(-2) =>6 = 2A=>A = 3 
«T ITO (2) TO towMW jc = 2 ^nra’Ht, 2 + 5 = ,B(l)(-l)=>7 = J B=>-7 

.-. B = -1 







(2) x = 3 3 + 5 = C(2)(l) ^T8 = 2C^TC = 4 

<*hpt, a,b <^c *flBT'*n-r . (i) 

x + 5 _ 3 7 4 

(x - l)(x - 2)(x -3) x - 1 x - 2 x - 3 

(*D vjlv* ^brt v||v6 «ic v j^ , | ^?r, ®w<p ^3T ^RJt 'Sffl <pcs ®ic<w ’4l v * WlTt 

NTSC'S ^ I 


(x - 2)(x - 4) * 

mm : ‘fl^TTC'T ^ Wl 1 ^ I 


A 


v an <#, (*-»(*-9 . 1 + 

(x - 2)(x - 4) x - 2 


+ ■ 


2-4 


•( 1 ) 


(l) qa (x - 2)(x - 4) 

(x - l)(x - 5) = (x - 2)(x - 4) + A{x - 4) + B(x - 2) 


( 2 ) 



x = 2, 4 


(2 - 1)(2 - 5) = A(2 - 4)^T, A = 


W(4-l)(4-5) = B(4-2) 


At, B = 


-3 

2 


<*HPT A B AtA (1) <4 ’fit, 


(x - l)(x - 5) | 3 

(x - 2)(x - 4) 2(x - 3) 


_3 

2(x - 4) 


8 I 

(x - l)(x - 2)(x - 3) H 

: ifl'SftBT 3fT 'SM <P5JC°1 1 ^ I 

, r x 3 , ABC 

= 1 + + + (1) 

(x - l)(x - 2)(x -3) x — 1 x - 2 x - 3 

(1) <*l?r W (X - l)(x - 2)(x - 3) Am ^t ^BT *11$, 

x 3 = (x - l)(x - 2)(x - 3) + A(x - 2)(x - 3) + B(x - l)(x - 3) + C(x - l)(x - 2) (2) 

(2) x = 1, 2, 3 ’fit, 

i = 4-i)(-2)^r, a A- 

8 = 5(i)(-i) ^r, 5 = -8 
^ 27 = C(2)(l) At, C = y 


<*hpt A,B4a\C «aBr^pr (1) $ ^Fiar *n$. 


m | (s 



SCO'S*] 9|f^S 


jc 3 _ 1 8 | 27 

(jc - 1)(jc - 2)(jc - 3) 2(jc - 1) jc - 2 2(jc - 3) 

(’t) 3.W] <]I«S 'S t<l<p>q|'s Ss»||l<p Hlw TO 1 ?, Soltis 1JCTT ^?r I 

^Wei j 


(jc - 1) (jc - 2) 


. . rv jc ABC ... 

»1»lHll : TO 5 = 1 7 H (1) 

(jc - 1) 2 (jc - 2) jc - 1 (jc — l) 2 jc - 2 

(1) (jc — 1) 2 (jc — 2) TOT tost *n$, 

jc = v4(jc - 1)(jc - 2) + 5(jc - 2) + C( jc - 1) 2 (2) 

(2) fiem x = 1, 2 ^ta*lt$, 1 = 5(1-2) ^f, 5 = -l 

«2 = C(2-1) 2 I,2 = C=>C = 2 

tost, (2) 4 jc 2 TO^»r »i5lf'o^or*nt, o = a+c ^r, a = -c = - 2 


a,B4^c 


-1 2 
— t + 


(jc — 1) (jc — 2) jc — 1 (jc-1) jc - 2 


(^T) 3.C,*] 'S R’^I'O %*5Hh<P Hlw 1^ calc'll 'S3T *lt I 

fe I ^-= Wt<Ml 


(jc - 1)(jc + 4) 


. . ~ jc A Bx + C 

TOWK:«(&, 5 + ^ (1) 

(jc - 1)(jc 2 +4) jc - 1 jc 2 + 4 

®«mC4 (jc - IXjc 2 + 4) TOT ^ TOT *11$, JC = A( x 2 + 4) + (Bx + C)(x - 1) (2) 

(2) 4 jc = 1 TOlET *11$, 1 = A( 5) => A = j 

jc 2 ^sjc TO^»r *i 51 f'o^or*n$, a + b = o («) to* c-B = l ( 8 ) 

i4 = j 5 = _ - 

1 4 

( 8 ) 4 b = — ^fl$at *n$ c = - 

5 5 

TO 5 ?, i 4 , 5 'eCTO^T(i)^ifl^ta*n$, 


1 _x 4 

X 5 , 5 5 _ 1 X- 4 

(jc - 1)(jc 2 +4) jc - 1 jc 2 - 4 5(jc - 1) 5(jc 2 + 4) 

<pS]|— tr , SCO'S*] 9|f^S— cj'ST- i o' s T 





Seovsjq 


(tV 






Stfrvoil 




* 


il ? 

(^P) a + b + c (*T) xy + yz + zx (*t ) x 2 - y 2 + z 2 (^T) 2 a 2 - 5 be - c 2 


\\ (0 ^ a + b + c = 0 a 3 + ft 3 + c 3 = 3a6c 

(») P(x,y,z) = — + — + — <#1^ b<M43|4 

y z x 

,.... 1 2 4 , 1 

(ill) 1 T + — 2 ‘SRT ■'Ifnl'J'S ?JR 

1 + x 1 + x x —1 x—1 

\5 V |«W 'Sl'®’]c or l|Jl c<ph’jc®ll 

(*) i 'Q ii (*D ii 'Q in (*t) i 'Q iii (^T) i, ii 'Q ii 

x 3 +px 2 -x-y tem* X + 1 i 4$ ^Bsr fteRr « 8 ^ 

i 



(*) (x-l)(x-l) 


(*l) — W 477 
7 

w ? 

(<D (x + l)(x - 2) («D (x - l)(x + 3) 


ft) (x + l)(x-l) 


<t l x 4 - 5x 3 + lx 2 - a x - 2 "^FT, (Raft's <R, a = 4 

«l "STCR W, P(x) = x" - a" , (^HIW n *HI^ ^ a 

ft*) cw ot, (x-a) ^spi^Hfer <«fh Q(x) ^sr c*r 

P(x) = (x - a)Q(x) W I 

ft) n ^iftjt ‘5FT (IFNI'S CT, (x + a) <)sft ^105*1 iW ^'SR Q(x) 1*1% ^*?T 

<?J*T P(x) = (x + a)Q(x) ^ I 


H I "siOT^sT, P(x) = x" +a n ,(7R1W n *RtW^ < 2%ftlT a 3W I n Rwlv» ^ftJt^PT 
CtftT® OT, (x + a) frfttW <4?R 4"5R Q(x) TO <?R, 

P(x) = (x + a)Q(x) ^ I 

b r I "SIW TO, P(x) = ax 5 + bx 4 + ex 2 + ex 2 + bx + a (TfttW a, b, c a^O , (Roll's CT, 

(x — r) P(x) TO TO, W P(x) TO 'oilw^plb ^5,ih<p (rx — 1) I 





'bo 


& I ^ v lhC < P R(£j<H ^ : 

(z) x 4 + 7x 3 + 17x 2 + 17x + 6 
(zz) 4a 4 +I2a 3 + 7 a 2 — 3a -2 
(zzz) jc 3 + 2x 2 + 2x + 1 

(iv) x (y 2 + z2 ) + ^( z2 + * 2 ) + *(* 2 + y 2 ) + 3xyz 

(v) (. X + lf(y- Z ) + (y + lf( Z - X ) + ( Z + l) 2 ( X -y ) 

^ Zz 2 c 2 (Zz 2 - c 2 ) + c 2 a 2 (c 2 - a 2 ) + a 2 b 2 (a 2 - b 2 ) 

1113 

io I ^ ^r + ^r + ^r = CENT'S CT, be + ca + ab - 0 a — b — c 

a 3 Zz 3 c 3 aZzc 


ii I ^ x = b + c — a,y = c + a — b W z = a + b — c C^Plte 

x 3 + _y 3 + z 3 - 3x;yz = 4(a 3 + Zz 3 + c 3 - 3aZzc) 

Zz 2 - 2 


(a) 

(*) 


a 


■ + ■ 


■ + ■ 


(a-b)(a-c) ( b-c)(b-a ) ( c-a)(c-b ) 

a Zz 


■ + ■ 


■ + ■ 


(a — b)(a — c)(x - a) (b — a)(b — c)(x — b) (c - a)(c - Zz)(x - c) 


,, ( a + b) 2 —ab ( b + c) 2 —bc ( c + a) 2 —ca 

(b-c)(a-c) ( c-a)(b-a ) ( a-b)(c-b ) 

1 2 4 8 16 

(d) - + ~ + t H o - + 


2 i i „4 i , „8 ^.16 _ ^ 


(1+x) 1 + X 1 + X 1 + X 

i\S I W : 

5x + 4 


(a) 

(d) 


x(x + 2) 

x 2 + 4x - 7 
(x + l)(x 2 + 4) 


(Zz) 2 X + 2 

x 2 -7x + 12 


(e) 


(c) 


x 2 -9x-6 
x(x - 2)(x + 3) 


(2x + l)(x + 3) 





Sc&'ojq ?tf^o 




i8l P(x) = 7x 2 -3x + 4x 4 -a + llx 2 

f^) ^’i^lfDig 'SffiT^t C®l*r l 

(*l) P(x) ^ ( x + 2 ) $,G ®1 a tfra"srR"f^% W I 


, , n\ 

(*D w Q(x) = 6x -X +9x + 2 «w CTO Q - = 0 P(x) Q(x) ^ 

\2J 

' 3 rt*rr^‘ e t ^ttw ^ f^fer w i 

i<M x ,y,z F(x,y,z) = x 3 + y 3 + z 3 -3xyz 

f^) C' ? F^tto ct, F(x,y,z ) 3£®Tf 4^fi> ?Ttf*f I 

0»l) F(x,y,z) C^^'%tC^t%^ e tW^^F(x,j,z) = 0, (x + y + z)*0^,^C<islte 
(x 2 + y 2 + z 2 ) = (xy + yz + zx) 

(’t) ^ x = (b + c - a), y = (c + a — b) W z = (a + b — c) C^KTs C*T, 

F(a,b,c):F(x,y,z) = 1:4 

i'bl W x (x + 3),(x 2 -9),(x 3 +27) ^(x 4 -81) 

) viHEi'Sv® zl^vs "^T «|z|^'o i^ofs' W I 


x 3 +27 
x 2 -9 


C^ ' 5 fT?pH 5 '5jJT?j?l^' ® v lnl ,v H w i 


(«i) wr, <*ro. ^ shvojm* t^#s aifar -wfaw 


sWTtoi 


Ml (x + l) 3 y + (y + l) 2 'UlRIBw 

C^) x t>®ic<p*i <i^ v i^lfi «iI<pIcji ^Nt w (5^. x t>®ic<p«i w 'srnsrr, ■spiPR’t 'Q 35 

«) _y MM* ^yl%r ^Ptw ^fal W _y MM* ^n^l^C'1 ^ w, ^ip^t « 

(5f) x 'Q y D^lG^PJl ^’'I^G’I Rg^mI < PGfl W *Htfll W I 



etJlftl'© 


ato « < 3 % stjiftfoo® ^riic«imic>m ®aataj « ^a tofte $aamj to tolls' mttamar 

amr amim i ato tom totcamia wfi toata% ^sm fljy'pf ^tor maa - aam i ^st$ amito 
'5co'»«i ’itos ^laic’lliilcafi 5 v HIcijs «ilc e ilc < p ^atosa «ilc 9 il&*il «iM“Ij < p I 4 ' 5 R3 S 1® 'oilcalMlsi «raj ‘aa 
mtor a TO rc<£ atarn amt aaata i c^r ^ -'itfnsr sfmsr 
«ii«imi, tota ato aa aiarn ^ tottmtarcaa 'attorn to mtsattfat amr 

aca i > oiic®iii>«iitq <ma w'T totEaiaia 4a?, ^afaigto ataata ^aa f3% aaa atofm ^ic^imi « 3aft e ta 
®raj R 1 ^ aaail <wil 3,c<; I 


wm catatoatot - 

> aa 'aifewt'ta aiarn aitart amtm alarm i 

> 

> 0 i$cer 4 ato*g, wim** « 

> srrnrm 'q snsrm i 

^ 'iJc o if»i5i ® V MM 3aH 'Q 3 «i 13 < p$c'® v 1l4C<i I 



3am 'Q 3c*iM < p*it'o v ll«c<i I 
3am « m amre amim \ 


« (a 5 ) ^NlCHWI*! »Hto© v a||C*lH>«Hl 

to&a wtma 3 m ^oo w ^atim tom® Sta ato wit 
l^i^sm ca*c<i| (Smf^ «i'®j« ^aataj ( Theorem ) a*fat 
aaaa i 4$ fc'mjfi; ana atamto totimiattaa toataj aim 
atefta i wtar am ^©iae 3m iooo w rnnm tofa ^fir 
wtoanitoa 4$ 'BaamjfD aatmt ataar to i toic*inic->n 
aam amt am i toj amrfw a%a 4a 



fi>si •wvffl' Qi'ijet 


3am (meat an^ i ^st$ 4arca <m tear 3am <meat ^ca at i 
toa%r 4a 3am wnt ^ amjto mjtftto© amim i 

^ama^^atm 4aa*fat 'q to^mrcamat amta i 



vScovsa 









C ^»(^< PC ° 15 J »|»)h I 


f&Sf «■* <SRT ABC R^fcrfD W*P1% fiilfW I ZB AC »1»IWH ^ BC ^rf^Sf I BC 'si^t'W 


C<PlC*ll ' S W1 "PJK®! ^ (PT C¥3FF®T 9,C<5 AB'Q AC ^ ^W3 


w 3 ? wi?t cww c * tm *\ ^BT ^ 

- 5 &\ 

BC 2 — AB 2 + AC 2 

««pnw bc 2 = bb 2 c 2 c <tfwww wr i 

AB 2 = AA X B,B 
AC 2 =AAiC\C ” 

'Sil*,<H »i»ic<p 1% Qi^cem (f&ar : «.«) 

8CT.f^'Q 6 CT.f^r. 

^WIW "STTWr WSf$ ^ 'm «SBT 
Mj 10 OT.fir.^WI 

«l^tolM t MWIWI ^ friFfol "STTWr 
^tpMiwMw I 

tonwft f*NlC*ll«llC->W '(S'l'HlUM f^#a 
srifcwTl^tCT«1®f&'e I 




cror $*iir ^ $*iir 

C^3RR 5 ra' ^*<1*1 $.C«1 CHc^l® «l«'4v® CPPWfD 3.M I < ’ttE“fa‘ fi>31 (fi>i? : vs.8) ®TO 


TO I 

A ABC 4® BC AB'Q AC. 



oif ' S'get 


ft ® : 0.8 

BC *(fo5 ¥iw ^ ^ AB « ,4C TO 

c^awOTsi » i»ih l 


Sc&voil slf'fto 


S>8 


BC 2 = AB 2 + AC 2 
Z&4C<*TC*fi> 


HIW# A ABC 4sT AB,BC 'Q CA ‘^T^TTO' 8 <?T.Rr. 10 <?T.Rr.'a 6 

’ A ( _T (5 >i^ir £>r < i I 


I s«^ I lll#> '-I- 

CT'.f^r. ^,c°i abac 
(TO*, ab 2 = 8 2 <?r. fir. = 64 <?r. fir, 


5C 2 = io 2 ot. fir. = 100 ct. fir. 

^C 2 = 6 2 OT. fir. = 36 CT. fir. 

.-. 5C 2 = 100 = 36 + 64 = ^ 2 + ^C 2 . 

.-. ABAC = 90°= B 10 cm C 

§3f «.<? 

vs (*1) 'orfcw’i (Orthogonal Projection) 

R'tjsr ^ «if&w*r : c^twr Wfa wf& 'o^sr CTiwt l^sr ^ wo ct$ R 5 ^ com 
RPR> c^n?r 'e*i?r «il®q>vo i 

aic^R, XY RRt<5 > 1 fl 0 1 W : *tT i£W. P c<jc<p|c*il R^ (f53f vsjJj ) | p R^ CStCT* XY 'Q‘ ! W 
^rf^o^ PF PF 4?r 'lluR'^ F I 

^'osK, F R*^ xy atm 'q*i?t p R-^ii ®r?r «iR)c ,j p <, t i c<picii RR<s arm 'q*i?t c<pic*ii R-^ji ®r?r 
^rtr^t $ wo *ttR ctictt ->n*iw<n3r w ®r^ « wi wi ®r^ 

«iR)c ,j p <, t ^fi* Rn i c^r c^wi ®nr «iR>c ,j K' v ta frRr $,c<5 '■j*u i 



X p ’ A' B' Y 



Igaf : va-'is Rft^cjr*lT XY P ^csKW AB ^^'siRc^i 

*lR, AB 2H® R-*a*w A'Q B (f^3T : vs.'b) I AQ B R 5 ^ XY «iRq»'o 

^ ^MI^PT AA’ Q BB' I AA! TOT "II iR*^ A' ^ BB' TOT MlhR^ B' I 4$ A'B' OlWft 
XY CSrtW ^*I?T AB CsPlfSSFt^ «|R>C , »H I 

■^oflk, cm <jIg^ ®T^ '°I'0 < pc*iji ' 5 IT*IJW «lR>t , »H R*R WT ^ I ^ott A'B' C?KR' > ‘lc < P XY AB 

®r?f ( Orthogonal Projection) ^ I 



SCO'S*] 9|f^S 




«PF%T : 

i I c<plc*il CM $*13 c<plc*il R^csfw '©limp's <=ic^?i ’ihR^ ^ 33 'oiRjc^’i i 

^ i C3>fc3f cm $* 13 $ cm 33 C33T«3FI3 33 «iI'»c ,> H 

« I C333 CM $ CM 331S313 C^lCTf C3313FI3 33 «lFoc^C v l3 $ C33KC33 Z^WiH 33t3 I 

f&ar«.<b $ ab csww xy <srt wtaMM 3C3 ab = a’b”s C3i 

%rtMM $*Mtt3J3 $33 f$% 333T 43^33 'aiBwC'W 31M 3t3tC3T *Tt33t 433 3>«l<J>fD 
$ y MlcijJi M$*^m <p*il ^C3l I 

^mt^JvS-V!) 

^|®IC3s# I^WH ^1WlC*l3 1¥lf^o 31^3 I Q*I3 *(fa5 3^3 & C33t e l3 >lf^o *f3J ^ 31^3 $*13 
3^33C33 CWT 43^£ ^ 31^3 C3WIWI c^T3sf^ « ^513 $33 *1*13 31^3 33 *rf$CWl3 
«lUl'oWWM C3>43>C33 ftfljPl3 *wR53 33t3 I 

%*I3 : 3C3 3# ABC Z5G4 ^3Wl e 1, AB ^*IWlC‘l3 13 s #© 3£ <331 ^|*IWlC 6 l3 

3f^©3t^333l3sC3 BC'Q AC 

BC 3T^33f^©f?C“t3'e*t3 AC 31^3 33 CD (f53T : v.°i) I 33H ^c'© 3C3 C3, 

AB 2 = AC 2 + BC 2 + 2 BC ■ CD. 

SSm : BC 31^3 3f^stTO 'Q*l3 AC 31^3 33 «|I^W V I CD Ml3 AA&D 43*1$ -WWfi) 

<331 ZADB 31i|C3>Wl 

^53R%*l1C*1l3lC>l3 $3*1131 ®I^>1IC3 
AB 2 = AD 2 +BD 2 

= AD 2 + (BC + CD) 2 [\’BD = BC + CD] 

= AD 2 + BC 2 + CD 2 + 2 BC ■ CD. 

:. AB 2 = AD 2 + CD 2 + BC 2 + 2 BC • CD (>) 

*11313 A ACD -WWfil fi^Sf 43^ ZADC 33C3 s t*t I 

:.AC 2 =AD 2 +CD 2 (*) 

(2) 3^ 3^333 W AC 2 43 313 (1) 3^3ft33C‘t3f3C3 3t$, 

AB 2 - AC 2 + BC 2 + 2 BC ■ CD [stolffa] 


A 



<P^|-«4, SCO'S*] 9|f^-b3-io3 



Stbvojl 5|f*fto 




mwiwi Qi^om 'R*i3I'b ^r te^sr ^f&r*s ^1^ to ^ 

c*ww»m mwiwi « 

CWM f^t < #^T c t ^T I 


Rt»U PtfM : A ABC TJCT# ^OT?T ZC ^WM ^ *I*IWlCM«l <Ji£ Z5 I 
<lMlf 0 C»l AC 'Q 2?C I 'SIFT'^ft, 2?C Sl$SI fS*l?T (f53T: vS-b— ^*) vS^S, 2?C ‘^Sf <jf3fokC*l*l <3 ’fa' (fbfa : 
vs-V-*0 "R AD I '©kC’l Racers C^ESf BC fal^f 'G’fa AC fal^ "R ^f%T¥’l CD I 


A 


B D CD 

fi>sr : O-V- (’P) fiJST: O-V- (*l) 

Wt : A ABC tfiRT ZADB WWM I 

/. AB 2 = AD 2 + BD 2 [*hlC*IHlM4l fcWir] (i) 

smfel BD = BC - DC 
ftitfaffrEfa BD = DC — BC 
:. famwm BD 2 = {BC — DC) 2 = {DC — BC) 2 
= BC 2 + DC 2 -2BC ■ DC 
= BC 2 + CD 2 - 2BC ■ CD [ CD = DC] 

:. BD 2 = BC 2 + CD 2 - 2 BC • CD (2) 

(1) « (2) 

AB 2 = AD 2 + BC 2 + CD 2 - 2 BC ■ CD 

It, AB 2 =AD 2 + CD 2 + BC 2 - 2 BC CD (vs) 

<5Ttfafa AADC 4<R ZD 

.-. AC 2 = AD 2 + CD 2 [PUl P l U l WH ] (8) 

(«) « (8) ^8 ’fit, 

AB 2 = AC 2 + BC 2 - 2 BC ■ CD. 

ft. : C f^^CSlE^ AB v*fa tis’fa ®Rf «l'e9C*i« "SlfaTW 'S’MhjfD STsfM' Wt fatfa I 





5 'OS *|ftso 




il cspcif) -^c^lcHs ^iIjjR.'® sls^s v lsHs ®n)R*TlTr 'slcisi zto'sj < pfi>s iij’fa «rlsn>s ^ 

c c^tow^bc «flsr^*Bi ac ^ ^ cd=o 

BC • CD = 0. WT AB 2 = AC 2 + BC 2 

*i fcwr«-« 'o^’Mmr 's- 8 ,'^ 9 Wij's-i <w Ifcffer $*& sslfclfre i «•« 's^wtro-s 

vs-i '^<5 , %iic*ii«ii&>m (S'i'iicusi 


AABC ^ cwua. 


b 1 

zc ^*iwm ^r. 



AB 2 > AC 2 + BC 2 

[®Wffo-o] 

*1 

zc toh^?[, 



ab 2 = ac 2 +bc 2 


« 1 

ZC ^WM \w. 



AB 2 < AC 2 + BC 2 

[®WffO-8] 


Rcjji^ (s^nIS %wrrc?is '®*michm %bt ^wmj «.« « ^imt ^.s <w 1 %% tost 
Sll'ofS'o I 


$*!’*«•<? 

Ql'^t.'ers c<jc < p|c*ll ^ ^l^fl *(fas S^lc^ii^CSS C^spp^ra' ^®l*l <lla^fl ^^C < ?S ^15 «|R ! P'® 
C^ 3 RP®T 'SW ^ ' 0 |I»P '0 ^ajRSs I 

Rc-I<< Pi5M : A ABC ^ AD "SPIM BC <^c<p ■'hR^Rs'o <ksc^ 1 
SPIM <M0o OT, AB 2 + AC 2 = 2(AD 2 + BD 2 ) 



: bc $*ia (fiar : o-j& (*)) ^ bc ^oTr«m $*ia (ffcar o-j& (*r)) ^ 
^ s fs' i 



ScD'Oil 


SW : MBD <SRT ZADB ^ AD CfT*M ^sTW «*RT JD C^flsT ^ DE 

[^5?rfosfl I 

^IWICHST C^US ^Rllt*1lHlt»M ^>llM [feWff \a-\a] 'JW "Tit, 

AB 2 = AD 1 + BE? + 2BD- DE (1) 

•SHIFT, AACD *«BT ZZDC 4<R DC (fRSf \s.fc (*!)) ^ DC (faa[ 

\s.t (*i)) «*Br ad de. 

:. CTO ^NltflldlWsI fc'WlFtM «l«fc>1lW (fcWffo.s) "Tit, 

AC 2 = AD 2 + CD 2 - 2 CD ■ DE (*) 

« (*) CTWTO3M1$, 

AB 2 + AC 2 = 2 AD 2 + BD 2 + CD 2 + 2BD ■ DE - 2CD ■ DE 

= 2 AD 2 + BD 2 + BD 2 + 2 BD • DE - 2 BD ■ DE ; [ v BD = CD] 

= 2 AD 2 + 2 BD 2 
= 2 (AD 2 +BD 2 ). m^5] 


: <iUMIC a 'llPwlC*ra S V H|C'US 'SfajC*! ^ « Wim »H<£ ■f^r I 

*IFT A ABC «SBT BC, CA « AB *$$$ If ^H^PT a,b^ c I AC, G4 « AB «*l?r 

«lI® t P's "SPIM AD, BE 'Q CF ^ £l*4J d, e 'Q /. 

^Ff, 


AB 2 + AC 2 = 2 (AD 2 + BD 2 ) 



f 

(1 } 

— a 

2> 


" „ 1 " 
'.' BD = —a 

c 2 +b 2 =2 

d 2 + 




K 

12 J 

J 


2 


^t, b 2 +c 2 =2d 2 +2--a 2 

' A 


% b 2 +C 2 =2d 2 + y 
d2 = 2jb 2 + c 2 )-a 2 


c2 _ 2 (c 2 +a 2 )-b 2 



^ r2 2(a 2 +b 2 )-c 2 
« f 1 = — 

4 

.'. calc'll Racers Zw'i WRt 3|| < pc 9 i Zwi WRt ' 5 Tf?T I 


vScovss 




J2 , 2 , j:i 2 (b 2 +c 2 )-a 2 , 2 (c 2 +a 2 )-b 2 , 2(a 2 +Z> 2 )-c 2 
a +e +t — 1 1 

4 4 4 

= 3 (a 2 +Z> 2 +c 2 ) 

4 

3(a 2 + b 2 + c 2 ) = 4(d 2 + e 2 + / 2 ). 


^ >1^ CWM ?rf&3 ^ 

'61^' I 


Iv^srfi) ZC = ^ AB 

c 2 = a 2 +b 2 
:. a 2 +b 2 +c 2 =2c 2 


<IT, ^(d 2 +e 2 + / 2 ) = 2c 2 
3\, 2(d 2 +e 2 + t 2 ) = 3c 2 . 

^3K, ^It 3\3 R^terd WlfW b*\3 'stfws CWW -WE?* ^ 

«|f'0'qc«rJI 'Q’tfJ' «|Rq»'8 C , *Pifl<l , C 0 lil fts 4 l*]CH?l -^h I 


^h%VS-i 

i I A ABC 43 ZB = 60° sm-tRSOi, AC 2 = AB 2 + BC 2 - AB ■ BC 

\\ AABC 43 ZB = U0° (X, AC 2 = AB 2 + BC 2 + AB-BC 

vo I AABC 43 ZC = 90° 433 BC ^ D I AB 2 = AD 2 + 3BD 2 

8 I A ABC 4 AD, BC ^rfc*l?r»R 43*. BE, AC »fl?r '8’feT | C^t1>Q C3, 

BC-CD-AC-CE 

<t I A ABC ^ BC ^ P vs Q face's I^oilb Wf ^«4C3, I SW ^?T C3, 

AB 2 + AC 2 = AP 2 + AQ 2 + 4 PQ 2 . 

PTCCW : BP = BQ = QC ; A ABQ ^Wll AP . 

AB 2 + AQ 2 = 2 ■ (BP 2 + AP*) = 2 PQ 2 + 2 AP 2 
A APC 43 AQ, 

AP 2 + AC 2 =2PQ 2 +2 AQ 2 

b I AABC ^ AB = AC I ^fsr BC <4?T P (TJWft'Tf I fifsTM" ^ CT, 

AB 2 - AP 2 = BP PC. 

[>RM^> : BC43&\3 AD AB 2 = BD 2 + AD 2 43Z, AP* = PD 2 + AD 2 ] 

°l I A ABC ‘SRT'spU^Mfl G R^jcvs ftRivs ^ SW ^ C3, 

AB 2 + BC 2 + CA 2 = 3 (GA 2 + GB 2 + GC 2 ) 

PTOW : ^JlC'llMlPwlWd 'STfMFF Wm ^ ~5J3 ^fr^, Ql^il 3\^S 

b W 5 ^ 3*°i4 



V&C&VOS 


<\o 


vs 

4 $ wf fipg«f « fajw wit sw ^t^r wr i ®*mn>i^ 

3 ^*m ^brj Q^t«m »Mw «tm i erjiftfaco ft^ier* 

■>Hw R^iQvo 'srfwt^t wr ^etc^i ^ sum* ^ 1 ¥Fi%rr Qi^cen ^pftvst -»i*it^ 

csrc'i ftc<5 1 'Pl’H^lcis Queers ^•I'sl J i" ) fc < p ■w i n v 1 '=ilc®ilt>«il WT^Ptt I 

C^WiT C¥C2f ^ ^OW (^n e t^^ *l!?lMI^<''»IW 

?$, < 5 ^®f ^lk<* < 5 ^®f ^TT ^?T I 


■^r «upiitv«i c*z ar « jww «{&»* 4^fr*r R^wiw 

qUMlft^elM W $4 ^I^R^tWW '*K&\ 4 »M®IM fiw <MI OT, ^f|- 

(^) '°i^ v l «iYi|vs ^*T ( Similar ) ^^srW^ri 

D 



f53J 'S.io 

\5 V I«1«1 fi>«l “T*? <P«JC°1 C*f^ CT, 

(i) '5flw ABCD EFGH I 

(*) ^ EFGH 'S Wf KLMN ^Pff ^ ^8 ^tW*T MWlWl qWHlft* 

Ql^cerfl (^mwlJ 4 ^TT I Racers C^M RwilrtWl# ^"Ivslsi 

^f*®s fa ^gf^s *tvs ^fwi 4 ^fi> ^ 5 j ^?r, 'si’ifilb'S ^©j ^ 4 ^. R^ 1 a^f& ^“f ^ I 

4 sn»io»i ct, 

(i) ^FU R'Sjer J 1^*1c < pl^t ^C®! C^K ■£&«» 'Sl^t C^M «l^*t C^lcfa t¥l^'0 ^ «$bM» 


*r^t<n? wr^ i 

(*) Ql^cewj 4Sfi*f 1%iT ^ 'sMsdTrtT fair >ji]|^i|Rs<f. ^PT, 'S||^1|R>«> <Jt? $fi5t<f> 

f^#s c^h ^fDc^ 4 *$5 c^k *t?rr^ri 

(«) 'sf^f tost ^rr wr ^ri cw, 

AABC'Q A DEF «W CTH^Cnt ^ ZA 'Q ZD, ZB 'Q ZE, ZC'Q ZF 
^t^jPTfW AB'Q DE , AC'S DF, BO'S EF. I 


^ Ql^WS Jill's! 3 i M lf^'o <PC?J<pnJ 'S v Wlc i lJ ?5 C*T< 3 ?lt ^C^TT I 





\Scova<q stf'fta 


^WTvs-'b 

^^*lc<pl^t ^c°i 'slcifl «i^ v l <il^’J[c o il >»i»<l Yilf's<p i 

*tt?{fcfi>ESf A ABC'S ADEF «l^"lc<Pl^ Qi^er I 

£ 

ZA = ZD,ZB = ZE ^ ZC = ZF.~5$m B 
AB AC BC . 


DE DF EF 



C E 
fM : va-ii 


«l*|pHfc : 1 3^ ^*t ^ I 

"sre^T : ^ c^H ^ ^c®r Qi^ 

^’jc«ii ^“t ^ i 4i«H c^c^iwi f'a r i ^ ji»k<pM i 


Ri'scer ^sn^ttFw 

•nc^rftrar a abC'q a defah 


^C®T 


AB _ AC _ BC 
DE ~ DF ~ EF 


~$$m OftprUtM <R s T e t<2M 




Wl ZA = ZD, ZB = ZE ^ ZC = ZF. I 

fcwn vs.s fcw& ^ R*iSta %n^s <ri pp 


C E 
fgar o-i$. 


^IMTvs-V 

>3$fD Qj^csffi i*R* C^ffi ®i v l*ifi5fl i*R* d^lcH?) ' 3 fsn 7 T ' 3 fsn 7 T C^H WJj «qls$o®il 3 ,c°i 

larger ^“T ^ 1 

•ncfir #w (f^ar : vo.bvo) aabc'q adef <srt za = ZD <*rc* c*m 

AB AC 

AB,AC 4R°s DE « DF >Wl*fllfc>4 I = WR A ABC « ADEF Wf I 

DE DF 




fi>ar : o.io 



Stfc'Sfl Sjfefts 




Ql^erW^fl '5f^» MWlMI ^ '5f^ 9 f ^pT 'Q 9 I?T 'srf&ps© 


’fttfR frogsr A ABC* ADEF^^W ^Pffl ^T?W <fl^ BC 'S EF I 4$ '5R^T 

O^ertWM C’MUPWd BC'Q EF «I^UW CW*WiM ^^1I^?I #11 



D 



C E 
f&SJ : «.i8 


~ AABC BC 2 

w, = — - i 

A DEF EF 2 

R^terd 'iRc-m, 'Stfwv'ti 'Q B 

4 , *lt£*T ^ESNT, R^cefSl C 5 ^ %% ^jiTf facers v |Rg<P'}J 

c«tw ^ *11 ^?r »p^ i 

Ql'qcefS '»*C<PTJ : fiS^Sf^ CT R^OO C^T ^?T ^ R-*3G<P RpgerfiR 'O«0<ra W ^ I 

"l^jR^ : Racers ^^R r YJc a ll Roll's ^ &R «|R<p\s «npjc°ll CT R r *JC'® I 

Ql'qcers v lR(. < P'J3 : facers C<JC<Plcil CT R-tjC'S C^T facers 

v lI^C < PT3 <K.®1 I 


$WfT«-io 

Qi^'w *iRwj, 'wt^a « i 

Rc“R RRm : ^C*1 "pR, A ABC 4^ "T?T R^ O ■ y lRc < P*J3 S 4^?. AP 4^fi> 'SPTTSJT I "T?T R 1 ^ O 4^1 
’tte'g s 4^wmt(^iT ap g \<r%^ cm i s,p wffw sp out bc 4?r 
G R*^ AABC 4?T'JMt4fl3 4f& 2RH ^tt ^ I 

A 



SW : AABC 4iT vft O rtCT A %% -qilf OA 4^ 'iRc-m S rtCT A R<#s ^ 

BC 4<T^?T£ SP I 

.’. OA = 2SP (i) 

4^<^$> AD 'Q SP ^5?lt BC 4^'G‘^®r?(^^ ADWSP. 

4^ AD II SP 4^° AP 4W3 CW I 



SCO'S*] 9|f^S 


HO 


:.ZPAD = ZAPS CTH] 

ZOAG = ZSPG 
AGO WA PGS <SBT*IWI 
ZAGO = ZPGS 

zoag = zspg i^m r <?m] 
«HPl$ ZAOG = «nPl$ zpsg 




AAGO tFKAPGS 
AG OA 
SP 


^T, 


^T, 


GP 
AG 2 SP 


GP 

AG 

GP 


SP 

2_ 

1 




AG : GP = 2:1 

G R^ AP 'sRhIgh* 2 : 1 ^ ^11 o'© R'®'® <p«iw, I 
.•. G AABC ^ osic^PTa I (ztolRvo) 
y<5<U : (i) (Nine Point Circle ) : calc'll Oldest*! 

R<#o 4I$4 c*m fcqsr w *tm R^fla 4 <r ^MR*^ « •uRi# wjiw^ 
"^jR-*^ , j ihc»j|S '^a' i ^ ^'qc < p5, 'ihR-'j^'q i 

(^) Racers R ^ 'Q ®|Rc- 9T3 "sPuR-^ ihR-^^c^ c^sj i 

(o) R^cer* «iR«ji->iic4?r wfo&a i 


'0(«R%0 c<plcil 0'^'4cer*5 *lR V I*M*1 ®T^ ^sr, C4lwl ^IfT 


Rc*H PRlM : '0(«RR^s ABCD o^cerfl AC 'Q BD v ta w tac<P M ROIC's C^f ^CfT I M~^S 

BC ^ 'G’t?! ME ^ 4<R^s ^MR 1 #^ AD F R-tjOo C^f ^ I SRH ^ AF=FD 



<p^l-bo, Scoo*] 5 if^s-t»'sr-bo' s r 



Stfc'Sfl Stf'fa 


^8 

2PJH: ZCBD = ZCAD CD SUT ffeHMH «M) 

^ ZCBM = ZMAF 

ZCBM = ZCME (®TOT ZBME TOT) 

ZMAF = ZFMA 
TO ,4FM topsf AF = FM 

ZFDM = ZBCM = ZBME = ZDMF 
TO, DFM\H l^CBr FD = FM. 

= FD. 







A 



Rc*h Mbl : TOT <J# ^03 'ataRi to ABCD b^cefj] faiths AB'Q CD ^ BC 

'e AD I AC BD I <M0® OT, AC ■ BD = AB CD + BC ■ AD. 

^r»ro s zpzc w zdzc crop csfc tot to z top® ad c^nro ?ror zpzc ^ 

^BT ZZX4P BR i4P C?KT 5Z> P top® I 


2TOH : TOTO^lM ZB AC = ZDAP 
ZCAP OTM^BT*I1$, 
ZBAC + ZCAP = ZDAP + ZCAP 


vSto'ojq 


ABAP = ACAD 
AABP « AACD «03T 
ZBAP = ZCAD 

ZABD = ZACD CTW »I»IM «M] 

^^#1^ ZAPB = AADC 

:. AABD « AACD 

BP AB 
~CD ~ ~AC 

Vfa, AC BP = AB CD (h) 

A ABC « AAPD 4?T TO1J 

ABAC = ZPAD [«i'»P r i 'similes] 

AADP = AACB <^t*t ^c®i] 

AABC = AAPD 

:. AABC 'Q AAPD ^ICT1%I 

AD PD 
" AC ~ BC 

AC PD = BC AD (*) 

«fl^T (1) « (2) CTT*MsBT*l1$ f 

AC ■ BP + AC • PD = AB ■ CD + BC ■ AD 
AC(BP + PD) = AB ■ CD + BC ■ AD 
AC- BD - AB ■ CD + BC ■ AD BP+PD = BD] [SUllfto] 



5 to '051 ’iFi'O 


‘to 


i I 




A 



XY AB 

AB *T. BC 

*t. AC V. XY 


*1 


\ 5 v l«i*i fro? t<phfi> ^ 
D 
?t. F 



*T. E 

^r. O 


V5 I 


Queers "SPU^MWSI C^T ^?r C<P*£J <K°1 I 

i '05ic < p*33 c<ic < plc r il 'sj^j *jIc<p 3:1 'simile's R'o® <p«i i 

ii 

PlCOfl c<pHlo »i$<p ? 


I <3 II 
5f. i « iii 


*r. ii « iii 
■«r. i, ii « ii 



D, E, F ■*T ! *na s W BC, AC 'Q AB t*ET 'Q’lCSET BwiSl «lic a llc < P 8-'b^2K^^3?PTl'a: 







8 I GR^^fo? 

?t. TOCTOj 


*r. 

*iRctoj 


<t I AABC 'flRT'^R'f^i'ROT «(Iwq»'o 'tt^R 5 ? 

•'il^^’Q *t. TO:^ 

sf. ^T. IsR'^'^ 


«l AABC «CTCTOrf 3 fcRTCTHfl> 
AB 2 +AC 2 = BC 2 
*. AB 2 + AC 2 = 2(AD 2 +BD 2 ) 

* AB 2 + AC 2 = 2 (AG 2 + GD 2 ) 
AB 2 + AC 2 = 2 (BD 2 + CD 2 ) 


SI ^C firSlWSrlftfB^OTOTlOTT P PC* G4 TO «TO PD « PP TO TOTOTOt 

^ototi *iR pd c^rm ab c$ o po <^tr ab toSto 

^ I PO ± y4P. 


\r I A/4PC 4iT ZC 'WtTOI I C «*Rr *#j*s ^ CD ^FT, STOW TO OT, 

CD 2 = AD BD. 

bl A4PC AD, BE 'Q CF CfJ^TtTO O R^tfs C^f 

TOST I STOW TOOT, AOOD = BOOE = COOF. 

IW : ABOF 4^?. ACOP I 
.-. BO:CO = OF:OE ] 


10 I ZP <CTttTO «TO ^#P^0 WT AC 'Q PD %TTO P OT* TOT I SttH TO 

CT, ab 2 =ac ap + bd bp 

11 I Cult'll >>i»nI% Queers ■ y lR^c'Q*i 3 • 0 OT.f*. ^ Racers *l^*rt*3rR%TO I 

i* i ABC »i»iRsijt Ri^pro ^HRn z w pc to «*isr ad Ri^oem 


*lR*JPin R Spin TO OT, AB 2 = 2R ■ AD. AB - AC] 



v5ct>vatq 


‘lb- 


ivs I ABC ZA BC D ^US ^ ABC E fa’jffs cm 

^BWI c^te OT, AD 2 = AB • AC - BD • DC. 

*8 1 ABC AC'S AB ^ST ^®I?T BE 'G CF "T?f I C^Q CT, p 

AABC : AAEF = AB 2 : AE 2 . 

*ff I APQR -4 PM, QN « RS WHapr O 

O I^ifwi *il») R»? O t^PM «ii s v llc'o <pm ? 

*f. APQR w PQ 2 + PR 2 = 2(PM 2 +QM 2 ) w i 

*t. wifi's ct, APQR -<*Rr^T$ 1'0‘ifU^ ^hRJ 0 R'^^c's 




fasf S, 0 AABC «sbt *l0M*ti « °1 nR^ l AP W^lT, BC =a, AC = b^AB = c 

OA SP ^ 

*f. Wft'Q CT, S, G, 0 (ST^^EPT GPt1?T^f^J5 1 

*t. ZC ^wH wi a. CD = b.CE j i»i)^ , sHfi> z)R>fS'o w I 



'siwpi 


4*il»1 « IfTBT WI5 ^BT (?m\ "T® uplift OT fi>3f WT ^T, *rJlRlI^4 I 

%wti smrm w^i ct ffei wr ^ (accurate) wt w$t ^ i ^“iiciisi cro 

®rjlf»if'o < P fi>3l «r«p*'i '*NT 5 J3f ^TTT zlcsl®r*i I 

'5RJ1? C“twPW%f - 

> Sfi^J ^s$lj 'G 'SHlues f'ofec's I^v^sr «r«p*i iS^ ®peq>G*1*] '^Pfl^st'^ItFt^ <psgvs •‘llscs I 

> £|PRJ^|J 'Q S’'llc'GS fsfoc® «T«P»1 iW«rwPC*1S W^T^ItFt^ <PSW> *113^ I 


8 b Ql^er ^«9>|« <pFH*J *HN : 

*1"llHJ b 

Queers ^T, ^r C^H 'Q Stfc\s| C^TQTTt 

Qr§«tfi> «i'b<pi <pst.® ^ i 

><c*i<pIs, ISpqcBfs a , Sc&vsl h W ^f*T 4<pfi> 
C^M x O^fOTIt «llcs?. I Ql'^'SffD ®l'®P r 1 •‘PS C^s 3.CS I 



'®('»pc'is RssH : 
m i : C*lt«PlMl BD 
C«tFF BC = a^wti Pi$i 



«tH * : .5 f^po BC 4<T 
'Q’fa ®T?r BP «r»p*i 
BP BM = hW$ 


qff VS : M f^jpo BC 4* 
MN CfT»IM 
^fsh 




Vo 


SCO'S*! *|f*fts 


W 8 : TOa B Zx 4a aata TO ZCfl^ TOa a# I BE CaWtf MN (S A 

f^ffs C^TTOI 

Wff : A,C cataa#l ABC -t SRaJ Ql^eri 
Stott : (^5 MNW BC (Wil-filW) 

.-. Z 8 C 4a ^Fot BM = h 
®ltata, BC = a 4a* ZABC = Zx 
.'. tsABC -% ^<5 | 

faaaa : CTsy 7wjf <?m war to, ^sai* 4a*ft aaroat <ro* ^fta aata «p?t ca^ 
fata TO 4a* sitEB spw caWa aata catt TOre to i toto ^fta ac®t ^p{4- caw TOs 4aa 
caatacf^j'Rttaasatf© aca caa caca* 4a Sn>\si H^cera Sc&to >i»ih aa i 


Ql^cer?! 'd^r, f*laTOtt 'Q TO als^MW a»lR5 C^PSiTf I f4'?' e rR ®T«P'1 Ws to I 



to a#, 4a s fi> I4^c6f*i ^fa a , ^^raa al$.qc*i*i 
aaf^ ^ 4a* ftaTOtt x wear TO i Qi^rlU 

«l'eq>'i <p*qoo '55a I 
®I«9C*W R<wM : 

at*r i : cawiwi affir de ^ db = s w* r 
c<pcS f^ 1 

al*U: DB C?m D ZBDF = ^Zx 

*i'»p r i asfa 1 

aff fl : fi Ga^XJ a»Ci! a 4*T J 1 »lh ajl>itt 
Rm 4^^ ^'q&m <?R at DF ca* 

C'QC' fiript) cm TO I B,C 'Q B,C' 

cal* ta#i 

at*f 8 : c la^o zbdf 4a aata 
zdca 4a* c'R^c^s zbdf 4a aara 
zdc'A' 'roaa#i CA'sCA caatw 
5D ca* aairor Z'GZ' ta^po c^a 
TO I TOFT ABC 'G ABC' %§WW 
SRr-5 Itfj'ger I 



E 




vScovoil 


2W 6 r : tfray ZACD = ZADC - ZA'C'D = ^Zx CWH^HBT ) 

:. ZBAC = ZADC + ZACD = -Zx + -Zx = Zx 

2 2 

ZBA'C' = ZADC + ZA'C'D =—Zx +—Zx = Zx 

2 2 

AC = AD, A'C' = A'D 

ABC farmer ZBAC = Zx,BC = a <4^ CA + AB = DA + AB = DB = s 
AABC -% vSRt£ teller I 

ABC l^er ZBAC = Zx,BC' = a ^ CA + AB = DA + AB = DB = s 
AA'BC' -t «Plsr I 

Tp^flvs 


^T, towl'f OTWIT^I Ql'^erfD «r®p*1 •‘Pile's "5^ I 



^C*i a I ^ 9 IS' ^ <5l^ '°l«a d (4^?. ftjfSwM x 

(WTlT^n^ | Qi'^erlU 'q'09«i <p$ic'o I 
«r«PC*1<l R^l : 


«Wi: CTWtCTTuftr BD BP = d «WT 
c^cG l 

W ^ : P Zx «43T 

>>hM ZDPM I 

*fK vs : B C^SJ <K3 a <4^ ^T4H 

fstor «lfi^ ^55N PM *hMCsP4lW 
C R'tjCa WT^BTI 
«jT»t 8 : B'QC 

<m<f S^ts, c f^s ZDPC = ZPCA 
C^H W 1 ? CT^T CA GT4W BD <7$ A 

: 

ZAPC = ZACP :. AP = AC 

:. AB - AC = AB - AP = d 
®IMI3 ZAPC = ZACP = Zx <4^ ji»^<p I 

, vSc&vsjg 5 lf^o-b' s T-io' s T 






zapc+zacp = Zx ^ 

= ZCAD = ZCAB «SRT I 
.-. ZA = ZCAB = Zx 
:. ABC -% Qi'qer | 

^pMmr 8 

Ql^cerfl v5co\©| , 'G’fa W^Tf (RGTIT ^1^ I Ql^erfD <PSC'» ^ I 



Queers Scovsl h , ^fsRT 'G’fa WIf d 43# Zx (WTIt^l^l Q^e# 

I 

'Ol'wpt'W fa*! 4 ! : 

h : C<JC<p|c*ll ^f*tT BE 4^ B R'^jt'o Zx ^RSJR ZEBP '®rep*1 "3# I 
«rt*U : B 8 BE <3R1?T «*fir BQ «WH <>Q I 
*lRvs : BQ C*^ Racers 5ct?vs| h ^RSJR BM 

8 : M Rnjc'o BE 4^ ->i»il«sih •‘PCS MN C?F3T «l'wp»l <pR "3T BP C3* A R^jC's C^T < K*I 1 
3f 9 t <t : A R*ijW C^^'SWM d «SRT Wf <0FTtf to 43 # W 1 ? I ^ BE 

C3* D 1<r*ipa <^T'3 S C3' I 

qW'b: BE <$&? BD = DC I 

<Wl: A,c <RM"3#I ABC -t I3|^*r I 

SfsjH : A, D WN "3# 43^ A C**tW BC 4?T <m AZ ®R ' 3 l'®P r l 3# I 

4*lftR, MN « BE 43?, MB « AZ tooft BE «q?T 'Q’I3*R I 

.-. MB = AZ = h= ^WT 

BD = DC :. D t3^ BC 



Sct>vsi] 


V® 


ad = d = ^ra TO «if^p's wi, ^<5,, bc 
to<t, zabc = Zx= ^pr^wist cth i 
/. ABC-t Ri'jget I 

*WW : Zx tfl?T 'Q*I?T f'i'&l <P«1 «IG r 1<P £*^04 ^fD lifl'Jjef MW ‘ p ttCS‘ I 


i i Oilcan ^rt Mr 5 OT.fir., cth 60° w to ^ 7 c*r.fir. i 

Qi'geffU <mw ^ i 


>>i*iW , i : cwtit «iic^ bc = 5 CT'.fsr. 'sr^ra ^ 

AB + AC = 7 OT.fir, ZABC = 60° I 
AABC «i'S9*i <p<qw '55^ I 
WHd : 

qm i : mwiwi aftr c«^ bc = 5 ot.'Pt. 

m 

m \ : ZXBY = 60° 

«|W« : BY #*& C 5 ^ BD =1 OT.fir. CTCf I 
*N8 : C,D MM <t>Q 

«lWff : CD (Mr ^ BD A 

: z,c (raffia#, ^?r Z5C-t%%1^sn 
CTfli : CTC5? zz,cd 


r 



fi>ar 


.-. AD = AC 

BD = BA + AD = BA + AC =7 OT.fir. I 


5lk*H $. : Queers ^fsRT Ml 7.5 C’T.fsr. C^H 45° (W'TO“ t j^'4l^r ; TO 2.5 C^T.fsT (WTfT 

li^stfS <paw ^ I 

: (W?rtTO^r bc = 7.5 (P r.fir., to^^to ab-ac n ac-ab = 2.5 
OT.f^T. C^K 45° I Qj^srlb 'oil<pw ^ I 



(i) AB — AC = 2.5 C^r.f^r c^cifl «i«<pc r iJi *rT®t *1^5 : 



Scovoil 5|fe^o 


b-8 


i I MWIMI BX <$& BC = 7.5 C7T.Fr C4tU Fi$ I 
*1 ZYBC =45° I 

vs I BY ^Ftf C$UF BD = 2.5 C7f.Fr wd> f^ft I 
8 I C,D CTW^itl 

<t I CD v^'Q^ RS BY C* A C^T^I 

fel A,C 

^C*T ABC -t Ftf*J Ql^Br I 

(i ii ) AC — AB = 2.5 C7f.Fr. ^fCS' Ficer '°r«P r i W I 


: 

il Ql'^cefS v |R^1»j! C<Wq*l (WTlT^t^ I Ql'^'srfD «req>*l W I 

* I Oftiptol ^Fr BC = 4.6 <? r.Fr, ZB = 45° « AB + CA = 8.2 C7f.Fr CTOIM^ I 
«il<PCvo ^ I 

vs I Ql^OBfH 3.5 C7f.Fr, TO ^ « «ll^tem Wr 5.5 C7T.Fr(W?TT 

^tC^I 13)^05 «il<PC's ^ i 

8 1 A ABC 4*T BC = 4.5 C7f.Fr, ZB = 45° « AB - AC = 2.5 OT.fr OTWIT I 

AZSCft «r«P«'l 1 

<?l A ABC 4® *rt^Nt 12 C7T.Fr, ZB = 60° « ZC = 45° (WTTT TO I A^5C ft 

«il'9C'0 I 


8-^ 'iwl® 'a|'es»1 
*p*imre 

vfl'SjiT ^<pH> '0|'»P , 1 <Pfl(.v® $,C<J *Tt FlFFC FtCfl *Tf?T (flW. C < PT3 (fl^ft FlFFS ^"ICfl^ttTT 

V5(^8 9(t^| 








\Ht 


AqB RR<5 R**^ 4ri pq 4<pfi> RR<D i 4' 5 K ^<pIU <mw $,c<i ^it a q B 

R^Rwj rn c<pt3 PQ 3 i?i < nw^Jlw 'q^ «i<^h <pcji I 

«d*ri : a,b c*rm^R 

qw* : ab cd w^^R 

qm« : cd cm® pq cspitw o R^o <^tto 

qM 8 : OCf C<PT 3 OA qt OB qflqR Rcu «iR ! P's ABMN ^ 'oiR'P'o 3.C*ll I qt Rc*R ^ I 

» : cd c^rr ab ^©?m, cd Aqb <$up i 

'WHl^’MlCsl , O R^ CD Q PQ 4iT TO «mR(>o I TO?T, OA Q OB ^fO W C&Q TO 

oa qt ob qnqR Ro «1 i<pg®i Aqb R^Rtqqttq 4qi^raq o R-^R pq csto 

'3*13' 'OMUh TOM I 

.'. O C<PT 3 •'PC?! OA qt OB OlqR Ro 'o|Rq»'s ^ 3 ^ Rc% ^ I 


^tmi-'b 

4<pR RRR cqqt?j“lq oiqR RRR 4 <pR ' 0 |'eq>»i apse's $,c<i qt ‘j^.R RRR R^ Rc*j qtq i 
A'QB RRR R^ 4q^. r 4^R RRR Cq^KTO tq^I I 4qq 

4q*R ^ «r«P*l tog's ^cq qt A'QB R^Rcu qTO 4qi qlqqrlqR r r | 

4q 'whqqi 
WCHU *TM^ : 
i i aqb cqmq# 

^ I Aq BC^ GTO 3 •‘PCS r 4q qM< Rcfl AB 4q Sto 

4^ qtTO ^a^R %tog<j> 

P R'ftff© 4qiTO *nc"l3r ^<B5H T3$fl> 'MTOW Q R^ps 

C^T •9C51 I 

« I P GTO3 TO PA qflqR Rw ABC ^ ' s r«P»l qsR I 
8 I Q <& TO QA qflqR to ABD ^5 ^R^s 

TOtl ^?T ABC Q ABD <FS ijSRq ^J<f>R$ toR TO I 



$m : PA - PB - r 

;. P C* C*F$ TOT PA qt PB qflqR to ^[R^s ABC fS AqB R^ to Wl 4qi qM< 
PA = r qq I 
TOq QA = QB = r 

Q C^Sj TOA QA ^T QB Rcu ' a lR < P's ABD ^ A Q B R^Rw ^HTT QA — r I 

.’. ABC Q ABD ^ ^Rfl 5ilR>R ^5 1 



5ct>V0S 


>I"1N q 

iS^f 4qsfi> ^ <pscvs $,c<] qt ^qsfi* RR£ ^C<p 
RR£ R^o© 4 cq w ^c'Qfi qRsq; c<plc*il RR45 R^ 

ftarqnri 

qW q#, RR$ ^5^ C,P $ «•& «hR(>© 

44115 RR£ R^ 4q?, Q ^ ^csq 44115 RR<i5 R^ i 
iS^f 44115 «|'e9»| qsq^o qt ^ ^GC4 P R'tjp© 

qra 4qi q R^taqrn 

'TO'fM^ : 

qm : p,q mm 4 R i 
qtqq, : pq 4 qqqft*iw ab ^tf% 
qn« : c,p mm 4R 

qn 8 : qffi© cp cqRR ab c$ o R*qp© c^Tqqsr 
qn a •. 'O' C4 M^q^cq op 4q qqtq qflqR R m ^Rp^© PQR ^ i 
W : o,Q cqwqsfq i ab cqqRqqt ob cqqft*r pq 4 qqqRqsqH 
.-. OP = OQ 

*psqk O cq* c<p*j 3 4 tq OP qflqtf Rm ^itq^w ^©t q R'^'RtqqfEq i 
'srtqiq p R^ft cq s *gqcqq‘ qscqlwq 5 ' cqqiq 'sqq ^Re© 4q^. p R'^^sq^csq^qq^qf^o 

P Rojo's RR's ^«i«, i ^©qk^sw P R^po^Kq^i 

^j©qk o cq* C 4 *sj q^q op qflqR Rcq «iR<p'© SR <5 i 

*\"\\m v 

4tjq 44 R ^ «i'wp r i qsq^© qjq qt 4 q s fi> RR<i5 qqqtqqtw 44115 RR<5 ■R^jp© q^cq 4q?, cqqiq 
^Rt^: c<plcil R^Rm qiq i 

>iw <pR, ab qqq cqqr^ A 44115 RR<i5 R^ 4q?, ab cqqiq qRo'q; p 'qqq 44115 RR<5 R^i 4«jq 
4qsft « t«m 44 c® qjq qt ab cq* A R^c^© 4« 4qi p f^^RcqqTqi 


B 

%a 





StfcVSf] Sjfefta 




<WC«M : 

«rf*T i : AB «JBT'8«lSr A R*<aW> AC 

*rf s t ^ : P, A CTffl •‘PCS '©Id ®1 4)R^<p QO 'oi'ep'i <pR I 

qff'O : QO AC CSN1W O 1^0 C^T^I 

^JW 8:0^ C < PT3 •‘PCS OA PlCd '°lf»P'® ^Gfi> QO Cd^llCd 5 R R r *3C'0 C5?T •‘PCS I 
'©Kc®l APR% SRR I 

W : 0,P (Tric'd# I AP OQ <fl?r 'Q’ld' O R^fb ^ftr© I 

.-. OA = OP 

.'. O (/$ C-'P'Q "PCd OA dil^ Red '°|R ! P'© P I 

oa ^jM<c^n?r a gneR'npo ab (ww ao ®r^i 

.'. AB ^elUt/p A R'vjc's •‘Pcs I 

.’. O OA fto «if^pvs ^efi>$, RtE*f?T^J 1 

RcjIdH : CdC^j> RR<5 C^IIc<p RPRS R'tjo© ' W K <pcd, ^dK <*? RR<5 Ppjps JW Kc < Pd 

^ic^t »i»ic<picH ^i<pm i ^©dK RPt<> am RPR> R'tjc's ®r?r «ii < pc's $.c<i i£w ^c'es t£i<pTTJ ^rt^r 

six 1 R^ ®»«i$ ^ 5 ^ *iRRa ««icsr R*mi <&. 

R-^qcdd j isc<ji't3r<p c^n?r c^’jrRw^tw i 

v©kc«i ^■qll^P's <qj|c^ c^iR-^'^red' C^T^I 

Sited 4 ! i 1 2 CT.Rr, djWR RR<5 ^ced c < p , u 5 ctvR, ^cfi c<plc^l RPR5 PWj ' w l4 , pqcdd 

R^d ^ 1 

idhH : 2 ctvR. dii^RRRdJ ^c'Q?i c < p r a o RPRJ p o 

R'tjd ''Jd’^ 5 OT.Rt I P Pr*2_ ^OG '" s ’l*fa «l'«p«l "PCd '©Id t?& 

Rf% ASIC'S "5Jd I 

®iwpc*m : 

*1*1* : OP (SHfcF Rate's <J>R I *R, Rife's R*^ M . 

*rf s 1" : M -Cd* C < P r Q <PCd OM <0M< Red tfl^pTU «I|R» *T O 
C<PpQ<P ^C'Sd' Q W R R r ^C'» C^T^I 
qff'O : P,Q W P,R OTW^&I ^tePT PQ «aw 
i*m, PQ « PR W «lf^lH W «lft, PQ = PR = 4-6 C^T.f^T. 

^tW : 

* 1 a ct.Rt., 12 CT'.'f^r. 'Q l3<^r.^r^RFl^ ^‘pHj finest ?j '®i«^'q «i'e t P r i "pw ^ w i 

1 'b .<t CT'.'f^r. , °i CT'.'f^r. CT'.'f^r. <ii^RI*i^> ^<pn> Ri'jcer^ '^8'^s' ®i»p»i <pw ^ 

■^i 1 






Stfc'Sfl Sjfefts 


Vbr 





x = 60° Zx (SRT ji «^< p C^ft 4 !^ 'sit'T ^s ? 

30° «. 60° 

*r. 120° ^r. 180° 

i c<ic<plc*ll (IlG’qjJI I'S r lfi> ^ Ql'qer 'Ol'etpi WT Tim I 

ii ’jftaite erhi 511^0*1 ^ «i'»P'i wT^rf?n 

iii ^qji c<ph R r *3C'o ^<p!^ »itei gos l i< fo Wl^l *il?i i 
'S’icfifi <il<pj’jc a il«i c^hfo ^if5<p ? 

i « ii ii 'Q iii 

«t. i « iii ^r. i, ii « iii 

si G^fM Racers C^H « 'olcisi 'R’iH'o -ql^cfjsq ^®sr Rr$5®tfi> I 

81 G^lMl Ql^cers ^T, C<PMq&JJ*l ^BST « '51% OTQTJT'Srt^, Qi^Bflb i 

<t I ^Pr, f^SWH 'Q '5[% C<pMqCJIil OTQTIt ^Tf^, Ql^erfi; I 

b I ^T, fSfaSWH b ^l?f G<pMqc*i*i ^®?T OTQTTf ' 5 (t^, Ri^erfE I 

°i I »wc<pI^ Rr§cerJi 'aifvo'^jsr b •>hR> (WTJT'srlt^, I^'sj'erfTJ | 

VI \Sct>\o| b '5f*fa ^ C^tQTTT ^^05^1^1 

i»l ->hc<pI 3) Rr^cerJi 'oifo'SK* b '5[% ij^f& 'q®$r OTQHT ' 5 lt^, R^'erfiS I 

bo I cfl'SR 4<pfo '»i'eqa«i ^?T ^ i£)<pfo RiRR5 »isi 8 ic^lc < p 4?T C<Plc*ll PlRRiJ face's W ^'QC < P 

’■rfTOSTI 

bb I ifl'SK i£)<pfo ^5 '5>|'oq»«i ^ ^Tf ^<pfo RiRRS ^'OC < P <*RT C<PlC*i1 RlRRS fa'JC's i*R?,'S[% ^'QC < P Cult'll 
fret's <PC5) I 

b^ I ifTSffi ^5 «r«P»1 W '*Tt RiRRo J 1JI®lGJHlG < P calc'll ROIC'S <4^. RiPt<5 ^GC<P c3?T c<plc*il 

PiRt<5 free's <pw l 

b'S I R>;| R>;| <lJl>ll<RFl^ iS^t f'S'ifo "^J^R 5 C^T^sM v 1j1'~ , 'Ijig < p ^oH^f <PC5) I 

b8 I O C<^RPl^ C^TCTT ^3<T AB ^OT— ««BT P MWlMl 1^1 P «T^T Wt CD 

^ JIG'S I CJR CP 2 = AP PB *JTI 

be. »i»iR^i% Qi'^cbts ^Pr 5 ot.Pt. 6 ot.Pt. i 

Ql'^jarfb «l'»p*i ^JT I 

*f. Ql'^effDfl «| | e<p*i <KJI ^ I 

Jf. tfl'SK V3|«q>«i ^s?r^lT '0|feq>'0 ’ils^C'Qfl J 1»ll'l ‘2TC 5 1l> ^'QG<P P Rr^cs 

^G'QJI C<fH Q RlCJJ m I 



WWtTT 


’iiRR><p 4444 4 , *fai4 451 <p4c44 Shm 4cC i C444 ^rtfsr ziI'ofD 200 'em nic»ra <pw<pH> 41 ft (' 5 ^ 0 : 
« 400 'em nu® <KU4>fD 4jt^ (®w® : fmf^r 1 ^ 1500 'em 444 441 »ot 

*tm 200 s + 400J) = 1500 

■ 41 , 2s+4j) = 15 ' 5 H < piw 4*far w® ■'ttR', <mim s “iicfa 'q Jd 4117^4 m?DT 1 

2s + 4P = 15 i445fi> 45l4 1 4 t 1‘ C44tE*T s 'Q J) «i'88|\o mf*T I W te,C4C4 s«P ifl4 PlR<5 0&IC44 4C4C5,, 4t 

c4m 'sw® 4iPt4 ^PH» 4R f*rfa 454 ft >iSil4wH«i w 1 «o^r mr*rpr >mc<£ 444 -msr < 3 % 

4$C4 '°llC 0 llt> - ll 4>4l ^MIC^ I 

^444 <? , m1 i fm%f - 

^ R'tjfvo 45l4 1 4' , t (ax 2 +bx + c = 0) J 14l*TPT 4 1 4C'® ”114 C4 I 

> q 5514*1 ft%s4m^4t414 1 

^ 4^pt flPrfc 45)4544 mr*rPT 454 ^® im4 1 

^ ^ff¥ 4514*44 4JT47f 454 ^® 4I4C4 I 
^ ^Tr^f4 4 51 4*44 44l*TPT 4*40® 1I4C4 I 

> Tjt 1>®1C4»4 ^4m® <3 R«j|'® 4ft4m c l4 C^fe 44T*rPT 454^® v ll4G4 I 

^ 4f^4^%45 WlM 1 jt ‘5®TC4 5 4 ^ 'Q R’ql'S 4 51 4*4 C4 ?m*f 4>G4 44l4t*T ASIC'S 4I4G4 I 

>■ &«T<P Rf*l4> ^F^t4 45l < P4' , t C®ffe 44l4t*T 4 > 4G'© 414 G4 I 

>■ Cl^ll&GifW 41^1 G4J Rxifv© ^ 514*44 (ax 2 + bx + C = o) mt4t*T 4*4 G'S 414 G4 I 

<?•* *wR'» R^iv© 'Q^"5Rt*rt ? T 

«IPWT Wtft, FIM OT 4R 4T 4Rt?4l4 ^RJ 45l4>4C44 ^54 4^ * ^4, 4R 4T 4R^4ft 
45l4 > 4cH4 ^lW4T ^FT (Root) 4t44T *ll*'pjc«li4 4l4t ^51 4*4 41^ 1^4 ^4 I 

444-444 C?fR4 ’iRcv® ^45 t>°1C4 i 4 44 1 4l'® 'Q H^F® '>1 51 4*4 4 i*m Tjt t»4C4 1 4 44*4 1'® 'Q R 4 I'® 4 51 4*44 
4*4E# ^5fW4T 454T 4TO I 4^4^44 ^44 TOUT 4C4, ax 2 +bx+c = 0 45l<Mt s l4 

4144^45 ^<i,4mm f^l44 45C4 44C5ft ^ol4 44T4t4 4*41 414 1 44 4lf 5 t4Mm W®T ^44t4m 

f^!44 454T 414 4T I C4 W4T MWlWl 4444 f^® 45l<P4C44 45fl4lW4 W4I f^rf^o 4 J 4^14 

<P4l 44 I 

‘44 5 "544 J 4's4R|'0 RxiI'O 4 51 4^4 (.H 4 ax 2 +bx + c = 0. ^41^4 a,b,C 4l«4 4?4JT lima ^ o I 

ax 2 + bx + c = 0 

4T, a 2 x 2 +abx + ac = 0 [®'»444*W a 4141^445^4] 

<p5l-i^, Sco^ 4f®i^-tj4-io4 



Sc&VfflJl 


ho 


4f, ( axf +2 (ax)^- + 



2 

( b ] 

2 

f *>) 

s2j 



+ ac = 0 , 

ax + — 

l 2 J 


ac 


f 




ax + - 


b 2 -Aac 




b Jb 2 - Aac 

4f, ax + - = ± 

2 2 

b yjb 2 - Aac 

4f, ax - — ± 

2 2 


4f, x = 


— b±^b 2 —Aac 


2 a 


(. i ) 


x ’tl'QUt C^\ 

-b + ^b 2 - Aac 


x, = ■ 


( H ) 


x, =■ 


-b-'Jb 2 —Aac 


( iii ) 


2 a * 2 a 

S v lc«ra (i) *rc. } i51 < p?5C e t b 2 — Aac C4 fqxilvo f^rslw < 10*1 4ld*t *ra*t 

« 1h4?j 1 

(i) b 2 - Aac > 0 « ^fFT^l 

(ii) b 2 — Aac > 0 *TT ^c®i ^TSJH *0 'q^ii s.c<; l 


(iii) b 2 — Aac = 0 3.c°i *0 ’isiHs 3.c<i 1 4c»pwi x = — 

(iv) b 2 - Aac < 0 ^ I 


2 a 2 a 


I jc 2 - 5jc + 6 = 0 


5^ : ax 2 + bx + c = 0 ^4^ ^Ht TOST W H'enMfer a = l,b = -5 441 c = 6. 


_ -(-5)±yl(-5y -4.1.6 _ 5± V25-24 _ 5± VI 
2.1 

_5±1_5 + 1 5-1 
2 ~~ 2 ’ 2 

jCj = 3, x 2 = 2 . 


2 


2 



5n>\0f] ?tf^O 


x 2 - 6x + 9 = 0 

?PIt<rR : ax 2 +bx + c = 0 RK?4 ^*Rl TO3T 4ZWZQ ’tt'QTTt ?M a = l,b = -6 ^ c = 9 . 


-(-6)± a /(-6) 2 -4.1.9 6±V36-36 6±0 

*“ 2.1 2 “ 2 
x t = 3, x 2 = 3 . 

fcuKtf'l vs | ?mR^fT 8 X 2 -2x-2 = 0 

rsjrr : > i^l < Mc e tw ^®rt < *Tt > o'?rr m, a = \, b = —2, c = —2 


2± a /(- 2) 2 -4.1.(-2) 2±V?+8 2±Vl2 


^T, x- 


2±2>/3 2U + V3; 


x t = 1 + V3, x 2 = l->/3 . 

4«rKR ®T¥% OT, RttliR fillCT ^*R ^WOIST x 2 - 2x - 1 ftflRCV ftcS *? t Rf C*I^TO 

stW ^RT*TR <m1 1 


8 I § 3-4x-x 2 = 0 

a i i il*rR : IwR s l5l < PJ]C4fl '^R^dST ^lld ^ 

«l'8i£R 


r <pcji ■*it > ®Trr ^nrr, a = -l, b = —4, c = 3 , 


_-(-4)±V(-4) 2 -4.(-l>3_4+Vl6 + 12 4 + V28 4 + 2V7 

*“ 2 .(- 1 ) " -2 -2 ” -2 

x = -(2 ± ■Jl ) 

x t =-2-V7, x 2 =-2 + V7 . 


^1®F : 5’icjiJi (ii) 'Q (iii) »R jjwis >>iklc«ij ax 2 + bx + c = 0 ^»r x, x 2 ^ "SIR R4?r ^<r 

*PR (z)Z> - 0 , (zz)c — 0 (m)Z> — c — 0 (zv)a - 1 (v)a = 1 , b — c — 2p 





5 CO 'OS *tf*fao 







^8 


> 1 

2x 2 + 9x + 9 = 0 

*1 

3-4x-2x 2 =0 

« 1 

4x-l-x 2 = 0 

8 1 

2x 2 - 5x - 1 = 0 

<t 1 

3x 2 +7x + l = 0 

«l 

2 - 3x 2 + 9x = 0 

T 1 

x 2 -8x + 16 = 0 

tr 1 

2x 2 +7x — 1 = 0 

b 1 

7x-2-3x 2 =0 


<?-^l ft*? ^Pi'o 

>l*))<MOl MC4* WPl^a sltf^r Slt^T ^51^ ^ fi^p- ^T ^itwf ’tt'QTlT ^l¥ I ^ 

>1^^*! ^T5JT«n^T ^ CT TOST 1ft ^RT *R*J]Plt ^T 8l>W >)5l<M 6 irDC4 ^BT I 4 
^fT «i < ql«?i (Extraneous) ^fT I ^osk *wft>$> ji»1)<p?H ?klT*lH zlQ»*il*i 2tT® ^PT*JjPIt 3^ 

*i51^»«ic 4 ta 'sprfa *Tt ^sT '°i < rlj$. v llWl i^klT I ■'iSWlsi *I?T CT ' 3 W^r j i51<psHc<p Pi 1 ^ <pw 
3i5l<MC e l^'^fTI f^ <p«<<pf& SiKsH OTQHT^PITI 


^t®F: p = 


X + 16 


*rc*r 


+ . 


x + 16 V 


x + 16 _ 25 
x _ 12 


r <ks i jfai •'ilWi w i 


§Wi I *rat«TRW : V8x + 9-V2x + 15 =V2x-6 


: V8x + 9 -V2jc + 15 =a/2x-6 
■^T, *Jlx + 15 + V 2x - 6 = V8x + 9 
■^T, 2x + 15 + 2x-6 + 2->/2x + 15->/2x — 6 = 8x + 9 ^GT] 

■^T, ^^2x + l5^|2x--6 =2x 
^T, (2x + 15X2x-6)=4x 2 
^T, 4x 2 + 18x-90 = 4x 2 
^T, 18* = 90 
:. x = 5 

: x = 5 =V49-V25 =7-5 = 2 WWIf = V4 =2 

.'. x = 5 . 


*rat«TRW : ^|2x + S-2^[x + 5+2 = 0 

V2x + 8 = 2 Vjc + 5-2 
^T, 2x + 8 = 4(x + 5)+4-8V* + 5 
^T, 8 a/x + 5 =4x + 20 + 4-2x-8 [^W] 
"41, 8 -V jc + 5 = 2x + 16 = 2(x + 8) 

^T, 4*Jx + 5 = x + 8 

^t, 16(x + 5)=x 2 +16x + 64 

^T, 16 = x 2 

.-. x = ±Vl6 = ±4 




Scft'sjq 


cS.« 


: x = 4 Vl6 - 2-\/9 + 2 = 4- 2x3 + 2 = 0 = 

x = -4 ^ = V-8 + 8-2V-4 + 5+2 = 0-2xl + 2 = 0 = '^m' 

/. x = 4, -4 . 

^Wtvnl : V2x + 9-Vx-4 = Vx + l 

: V2x + 9-V*-4 = V* + 1 
^T, 2x + 9 + x-4-2-\/2x + 9.Vx-4 = x + 1 
2x + 4 - 2^2x + 9.^x-4 = 0 
V 2x + 9.^x-4 =x + 2 
^f, (2 jc + 9)(jc — 4) = jc 2 + 4jc + 4 
, 2x 2 + x - 36 = x 1 + 4x + 4 
<!T, x 2 - 3x-40-0 
(x-8)(x + 5)=0 
:.x = 8 *m - 5 

: x=8 'son, = 5-2=3 =3 

'OI'S^, X = 8 2tW ^<pfD I 

x = -5 $te. 4 1c<il*1j •W, c < P‘i*il 51^04 x = -5 <wlc°i ^tM <$^1 'ailc^i *JT •W I 

.-. x = 8 

&m<\ 8 I : yl(x - l)(x - 2) + yl(x - 3)(x - 4) = V2 

^IWK: yl(x - l)(x - 2) + yl(x - 3)(x - 4) = y[2 
^T, V* 2 -3x + 2 - V2 = — \Jx 2 -7x + 12 
^f, x 2 -3x + 2-2y[2^x 2 -3x + 2 + 2 = x 2 - lx + \2 
V 2x 2 - 6x + 4 =2x-4 
^f, 2x 2 -6x + 4 = (2x-4j =4x 2 -I6x + 16 
^T, x 2 -5x + 6-0 
(x-2)(jc-3)= 0 
x = 2 x = 3. 

: x = 2 = V 2 

x=3 ^a? r, nmw = V 2 = 

x = 2, 3 

aSHI$?H <t I W : yjx 2 — 6jc + 15 -V* 2 — 6jc + 13 = VlO -V8 

WT: Vjc 2 - 6jc + 15 - Vjc 2 — 6jc + 13 =VlO-V8 
x 2 - 6x + 13 = 2tw ^C<5 

yly + 2-Jy = VlO - V8 



\5d>vsjq ?jf^8 


i»8 


, yjy + 2 + y/s — yfy + V 10 
^T, y + 2 + S + 2^Sy + \6 =y + \0 + 2^[[0y 
^T, ^JSy + 16 = -^10 y 
^T, 8^ + 16 = 10^ 

^T, 2>> = 16 ^T, y = 8 

^T, x 2 - 6x + 13 = 8 [>> 4?rsit*r#0] 

^T, x 1 - 6x + 5 = 0 ^T, (x- l)(x - 5)= 0 
.'. x = 1 5. 

^<#^1 : x = \ = V 10 -V 8 =^nm 

x=5 ^,^rw=-sI\o~4$= 

.*. ftcfa ^rsjr«rr^r x = l, 5 

*rat«rKw . (i+jcjl + (i-x)s =2 3 

(l + x'j +([-x'j = 2 3 

=>l + x + l-x + 3(l + x)i(l-x)i|(l + x)B +(l-x)&| = 2 k'T'^ES'] 


kf, 2 + 3(l + x)s (l - x)l 2 3 =2 
kf, 3.2 3 (l + x%(l-x'j =0 


kt, (l + x)3 (l - x)3 =0 

kf , (l + xXl -^)=0 PW ^ W ] 


x = l ^ x = - 



x = ±i 


'qifM <t 


: 

il yjx-A +2 = -Jx + 12 

W yj\ lx — 6 — V4x + 5 - Vx - 1 

->/2x + 7 +>/3x-18 = V7x + 1 
8 I yj x + 4 + V^n = yfSx + 9 

<f I Vl - 6 = -\/4x + 5 + y/x - 1 

^ I V* 2 +4x-4 +a/.x 2 +4x-10 =6 


<1 I 
trl 

h I 

io I 


x 2 - 6x + 9 - x 2 - 6x + 6 = 1 
V 2x 2 + 5x - 2 - V 2x 2 + 5x - 9 — 1 


2x 

U-l, 

x — 1 
3x + 2 


+ 5. 


+ 2 „ 


x — 1 
2x 


= 13 


3x + 2 
x — 1 


= 3 




StfcVSf] Sjfefta 


b<t 


(t-V (Indicial Equation) 


CT «i'03|'s \slc<p | 

2 X =8, 16* =4 X+2 . 2 X+I -2 X -8 = 0 (^HIW X 

>>t5l<P?H TOC'S JJ&CTO Pl»jPl%S 2imt < P’Sll ^18 

a > 0, a ^ 1 $,c°i a x =a m 'Q x = m ^?n ^ ©mj 2 Mw Ji^TOcHfl ^»¥ v I ,> pc < p 

' 3 T??lxl^ ll t1%^c 9 t Wf to] ^?r i 


^■; h I 4096 C* ^ , 2, 4, 8, 16, 2*j2, V4 


*1 129 C* 3,9,27,16,^9 I 

64 3 [3 m 

'S I — , 3 — ^ '3J5'C^ ^ I 

729 2 V 2 * 


i I ?raT*lET^ 8 2 X+7 = 4 X+2 
8 2 X+1 = 4 X+2 

^ 2 i+7 = (p. 2 y +2 

^t, 2” 7 =2 ! " 4 
.’. x + 7 = 2x + 4 
^T, x = 3 

.-. x = 3. 

^rr*n^w 8 3.2i x =9 X+4 
mms 3.21 x =9 X+4 

H. 3.(3 J )' = (3 ; )” 4 
^t, 3.3'“ = 3 2< " 4) 

^T, 3 3i+1 = 3 21+8 
.'. 3x + l = 2x + 8 
^1, x = 7 

x = 7 


\s I 8 3 mx ~ l - 3a mx ~ 2 , (a>0,a*3,m*0) 

^ 8 3 mx ~' = 3a mx ~ 2 

■jmx-l 

^T, = 3a mx ~ l 


5 mx-2 ^ tux-2 


^T, 3 

z' ^.\ mx ~ 2 f 


^t. 


a 


a 


V 

y 


^T, mx -2 = 0 
^1, mx = 2 




Stfc'Sfl Sjfefts 


^ 2 
^T, x = — 
m 

2 

jc = — 


8 I : 2 3x ~ s . a x ~ 2 = 2 x ~ 3 .2a l ~ x , (a> 0 ^ a * 

: 2 3x ~ 5 . a x ~ 2 = 2 x ~ 3 .2a l - x 


^ a x ~ 2 2 x ~ 3 .2 l 

l-x o3i-5 


jt-2-l+jt /■> x -3+1-3 x +5 


^1, a x - z ~ l+x =2 


^1, a 2x ~ 3 = 2~ lx+3 ^T, a 2x ~ 3 = 2~ {2x ~ 3) 

^1, a 2x ~ 3 = -^-r ^1, a 2x ~ 3 ,2 2x ~ 3 = 1 


-3+ ~ IX-S r \ ZX J 1 

^T, a .2 =1 


^T, ( 2aj x 3 = 1 = (2 of 

2jc - 3 = 0 ^1, 2jc = 3 '41, jc = - 


x- — 

2 

^Wfl a~ x (p x +b~ x )= 

a~ x (p x +b~ x )= 1+^-y 
a b 

^T, a- x .a x +a~ x Jj- x =\+^-r 

a 2 b 2 

^T, 1 + ( aby x = 1 + ( aby 2 
■^T, (aby x = (aby 2 

-x = -2 
x = 2 

Pic% x = 2 

3 X+S =3 x+3 +- 


a 2 b 2 + 1 


2 2 , (a>0,b>0 >Wa^l) 


3* +5 = 3* +3 +- 


^r, 3 *.3 =3*3 + — 

3 

^T, 3*.3 6 -3*.3 4 =8 W *IW 3 ^tfir t^TOST] 

^r, 3*.3 4 (3 2 -l)=8 
^T, 3* +4 .8 = 8 
^r, 3 1+4 =1 = 3° 

jc + 4 = 0 ^T, x--4 



Scovoil 




x = — 4 

^WT*f 4 I 8 3 2x ~ 2 - 5.3 X ~ 2 - 66 = 0 

8 3 2x ~ 2 - 5.3 X ~ 2 -66 = 0 
3 2x 5 

^t, —.3* -66 = 0 

9 9 

^T, 3 2x -5.3* -594 = 0 [&5?r W 9 TOT *ff TOST] 

^T, a 2 -5a -594 = 0 (3* =a «TC5I) 

^T, a 2 -27a + 22a - 594 = 0 
^T, (a-27)(a + 22)=0 

a* -22, C ^\ T a = 3 x >0 ^5?fR a + 22*0 
a - 27 = 0 
^T, 3* =27 = 3 3 
.’. x = 3 

Pic4?T x = 3 

tPrl^tVl W 8 a 2 * -(a 3 + a)** -1 + a 2 = 0(a > 0, a * l) 

8 a 2 * -(a 3 + a)a x ~' +a 2 = 0 
^t, a 2x -a(a 2 +^a x .a~' + a 2 = 0 
^t, a 2x -(a 2 +l)a x + a 2 =0 
^T, p 2 -(a 2 +l)p + a 2 =0 (a x = p «TCS) 

"^t, p 2 -a 2 p- p + a 2 - 0 
^T, (p-i)(p-a 2 ) = 0 

p = 1 p = a 2 

^r, a x =\ = a° a x =a 2 
.’. x = 0 .’. x = 2 

.-. x = o, 2 


■'WM'I <M1 : 


b I 
*1 
« I 

8 I 

<t I 

fel 


3* +2 =81 
5 3 * -7 = 3 3 * -7 

2* -4 = 4a* -6 , (a > 0, a * 2) 

(vsT =(#■ 


2x+5 


( v ^ 1 * 7 =(^ 2 ” 7 


>3jc-4 2x-5 

1 •« 2*-5 

= a 


JX+l 


(a > 0) 


^fr-hva, vSc&vssi 5 lf^o-b' s T-io’ s T 


^3jc-5 1 2 x — 6 

4 1 — = a 2x - 6 (a>0,b>0,5b*a) 

VI 4 X + 2 _ 2 2x+1 +14 
cs I 5* + 5 2 ”* = 26 
bo I 3^"-4.3 j: - 1 ) + l = 0 
bb I 4 1+ * + 4 1_ * =10 
b*l 2 2 *-3.2* +2 =-32 



Sc&vstq 


bV 


<? 8 l ^ o^RPl^ R>q|'© C'srllJ 

^ t>*i<j>RPr$- -ffi 4^© *pffl 'q ^iflwt *tfa© cwt^ 

^rar*iH f¥k *Nfc ^m-irn ca% #tos ^tm^t tot i ^ %F© ^ifwt 

TfSj^j- 5jf^8 ^sf%% ceflcw ^JHt 7 tf?T'0|IC®llMl TOT ^C*ll I 

fcqNT OT, W x * y 'SF\ (x,y)= (a,b) «fl^T OTtdJST ^ «Ma3lTO®l 

gibe's x nc®i a <44^ y t^c 8 ! b ^Ict '©IC'iJl 5'»<j I 


i I § x + - = -,y + - = 3 

y 2 x 


x + - = - 
* 2 

1 


y + — = 3 

x 


■-•$) 

O'O 


(j) xy + 1 = — y (iii) 

(n) xy + 1 = 3x (z'v) 

( iii ) 'Q (zv) — y = 3x ^T, y = 2x (v) 

(v) C3FP y ^'SJK (zv) 4 *tt$, 

2x 2 +1 = 3x ^T, 2x 2 -3x + l = 0 

^r, (x-i)(2x-i)=o .-. x=i *mr ^ 

(v) <?^, x = 1, ^f 7 ? ^ = 2 i*r^'*Pf 7 T x = ~> y = 1 


.-. (x,j>)=(U) 


S’ 1 


I J i 4 Jl*il r i TO § x 2 = 3x + 6y, xy = 5x + 4y 

: x 2 = 3x + 6 y (z) 

xy = 5x + 4y... (“) 

(i) (ii) R«jM <pw, x(x - y )= -2(x - y ) 

"4T, x(x-y)+2(x-y)= 0 

"4T, (x-y)(x + 2)=0 :.x = y (zzz) 

x = -2 (zv) 



Stfc'Sfl 5jfe|\o 


c&cb 


(iii) « (0 C^^ETf ’fit, y 2 = 9 y ^T, y(y -9)= 0 .\ y = 0 9 

(iii) flw, y = 0 x = 0 y = 9, x = 9 


(iv) 'Q (i) ’fit, x = -2 4^4 = -6 +6y ^f, 6y=10 ^f, y 


••• (*,y)= (0, 0), (9, 9), (—2, f 

v 


\s I S x 2 +y 2 =61, xv = -30 

: x 2 +y 2 =61 (0 

xv - _ 30 (ii) 

(ii) 2 *ff <pw (i) C 9 !^ 5 R«jM < pjic <, i «il»ral ’fit, (x-y) 2 = 121 


5 

3 


"4f, x-y = ±11 (iii) 

(ii) 2 (i) ’ftt(*+y) 2 =1 

^f, x + y = ±11 O'v) 

(iii) 'Q (iv) 


x + y = ll 
x-y = llj 
J 1»ll < fl i T <PW ’fit. 



x + y = l 1 
x-y = -llJ 



x + y = -l] 
x-y = llj 



x + y = -l 1 
x-y = -llj 


(v) C 9 ^, x = 6, y = -5; (vi) x = -5, y = 6 
(vii) C 9 ^, x = 5, y = -6 (viii) x = -6, y = 5 
(x, y) = (6, - 5), (- 5, 6), (5, - 6), (- 6, 5) 



^W8I § x 2 - 2xy + 8y 2 = 8, 3xy - 2y 2 = 4 

x 2 -2xv + 8y 2 =8 (0 
3jy-2y 2 =4 (ii) 


(i) ^ (ii) C 9 ^ ^Blf ’fit, 
x*-2x>. + 8/ = 2^ ^ 
3;ty-2y 1 

"4f, x 2 - 8jty + 12y 2 = 0 
"4f, x 2 - 6 xy + 2 xy + 12y 2 = 0 


■ 2;ty + 8y 2 =6 xy- 4 y 2 


^f, (x - 6y) (x - 2y)= 0 x = 6y (iii) 

^Kf x = 2y (fv) 

(iii) C 9 ^ x <*ET 'sH (ii) 4 <iPiwj «il»ral ’fit, 

3.6y.y-2y 2 =4 ^t, 16y 2 =4 ^t, y 2 =^ ^t, y = ±^ 



Sc&voil stf'fto 


(iii) fflW, x = 6x ±- =±3. 

V 2j 

'siHlsl (iv) jc ^ 'sit^T (ii) 4 <iPicsi «il»ral ’fit!, 

3.2y.y — 2y 2 = 4 
^T, 4 y 2 = 4 
y 2 = 1 
Tt, y = ±l 

(iv) fflW x = 2x(±l)=±2 

(x,y)=( 3, i\ f-3, (2,1), (-2, -l) 

V 2 1 2 y 


I Tremors x + y_ + x^J?_ = ^ x 7 2 =90 
x-y x+y 2 

ymsfS x ± y + x-y = 5 (/) 

x-y x+y 2 
x 2 +y 2 =90 (zz) 

(i) ’fit, 

fe±zl±tzzl = l 

(k + J'Xx-J') 2 

2(t 2 +y 2 ) _ 5 

Nl ’ 2 2 “ /-> 
x - j 2 

.-. 2 * 90 2 = - [(zz) X 2 + y 2 = 90 -tfm 
x-y 2 


^,x 2 -y 2 =12 (iii) 

(ii)+(iii) 9m, 2x 2 - 162 
^T, x 2 =81 
^T, x = ±9 

W (ii)-(iii) 9m, 2y 2 =18 
^t, y 2 =9 
y = ± 3 

(x,j)= (9,3) (9, -3) (-9, 3) (-9, -3) 


•9l«f : 

Sils.'SK o ^ ?f5|T*fl*T R<P«1 ’i^C's ^iT I 





5 c& 'osi 






il (2 jc + 3Xv-1)=14, (jc - 3)(v - 2)= 1 
*1 (jc- 2)0-1)= 3, (x + 2)(2^-5)=15 
« I x 2 = lx + 6 y, y 2 = ly + 6x 
8 I x 2 = 73x + 2 y, y 2 =3 y + 2x 
4 4 

<t I x + — = l,y + — = 25 
y x 

„ 4 5 

b I _y + 3 = — , x-4 = — 
x 3}> 


SI xy-x 2 =1, y 2 - xy = 2 
b-l x 2 — xy = 14, y 2 + xy = 60 
&l x 2 +}> 2 =25, xy = 12 

SoI £±Z + £z2L = ]£,^_/ = 3 

x->> x + >> 3 

ii I x 2 +xy + y 2 =3, x 2 -xy + y 2 =1 
I 2x 2 + 3xy + y 2 - 20, 5x 2 + 4 y 2 = 41 


<t.<t Rvilvo 4 ml* 

*}liH <PW (IllR'II SCIJl ^ ' 3 T 5 PUt^‘ ' 5 TSTWT = T Wf "^Tir I '®IC r l < P ^TSRT ^fspijftr 

«|'M|VS dlPld 'SfR Pl4?J <PflC''S ^ I G^C^Wl '0|'a3|\S ^|f“t x ‘4^. y ' a MJ C<JG < Plc r ll ^05 1J'©q zl'©1 < ? 

«RIW^iri WUt^ "to "41 x f®t(p 5 rt C«tW ’tiP'til *i^T W 

cerlcbJi ' 5 RM 7 T <psqc°i5. 'oi'Ml's 3lf*f x ‘4^. y «43r^H«n«?IT^imi 

fcfffcS*! i I ^fwuw WPW 650 '44fifl»lU I £ ^ ^1? TOT *lfos 

C^3PP®T 323 zlC'©JS» ■ y lRi»il r i s*'®? 

'41^' v lEi»iH x ftlllfi i4^. ‘4HP' ,y lIs»)N y ftlliJi l 


3!pIW, x 2 +;y 2 =650 (i) 

‘4^. xy— 323 («) 


.■.( x + y) 2 = X 2 +y 2 + 2xy =650 + 646 = 1296 
'si#?, (x + ;y) = +V1296 = ±36 

^ (x-y) 2 = x 2 +y 2 - 2xy = 650 - 646 = 4 
(x-;y)=±2 

C^$ (x + y)43T*Ift*Hte(*4.Bo *C4 I 


.\ (x + ^)= 36 (hi) 

( x ~y)~ - 2 (iv) 


2x=36±2 

. ^ = 36 ± 2 =18±1 = 19 ^ 1? 

2 

^ (hi) >>= 36-x = 17 "4T, 19. 

.-. ^fwww < #sH e t 19 fiftisr (4^^ 44www ^tp *#^T e t 17 fiitari 





ho* 


* i «iiiivsc^uw T5\$ aw?r fispr ww 10 'iftwwww 600 

■^Pr5l^"^w, 

^Jt*fK : ^T^#, '6||*|'oWWM Ml= x filter «SW quite WWW 2ft; = y fi|6l?r 

Sftprcw, 2y = x+10 (0 

xy= 600 (ii) 

?iftwt (i) *it t, v = 1Q + * 

2 

(ii) 4 V «£BT »IH 4PlUI *11$, ^ 10 + ^ = 600 

2 

2 

^r, 1Q * + * = 600 ^r, x 2 + iojc = 1200 
2 

^T, jc 2 +10jc- 1200 = 0^1, (jc + 40)(jc-30)= 0 
TJRiK, (jc + 40)=0 W (jc-30)=0 

x = -40 ^T, x = 30 

.'. jc = 30 

.-. wiUI'bwwm = 30 fiflJBT I 


<01*1 v »| v e<p^-fj I ^*1X11^1^% ^ I 

»wl<lh 8 = jf i£T^ i£)^y y 

.\TODlfl>- 10 jc + >» 

smTtffifttBl , i^±Z = 3 ^T,10jc+>' = 3xy (0 

*y 

fl€fer i ttflg?llBr , 10 jc+j> + 18 = 10jv + jc ^T, 9jc-9j> + 18 = 0 

^t, jc-j> + 2 = 0 ^1, y = x + 2 (ii) 

»i»il<psH (/) 4 y — x + 2 ^Pimi *H$, 10jc+jc + 2 = 3.jc(jc + 2) 

^t, 1 1 jc + 2 = 3 x^ + 6x 

^t, 3jc^-5jc-2 = 0 ^t, 3 jc^ -6jc + x — 2 — 0 

^t, 3 jc(jc — 2) + 1(jc — 2) = 0 
^t, (jc - 2)(3jc + 1) = 0 

tjbsk (jc-2) = o ^mr (3 jc + 1) = o ^r, 3 jc = -i 


jc = 2 ^t, jc = - 


]_ 

3 


^ssiK x — 2 ^ .y = jc + 2 = 2 + 2 = 4 
.-. ^?U# 24 



Scovsi] 




i I ^»jR> 481 I 

CM)*ifl<p«i 240 ^^ff^'Gl-sq ^c®i, ^c^ig zlc'oj^ <il^si ? 

I tj^fD ^Ut?! ‘4^k 250 I k 3^.n>si 1 17 , ' 3 T??t3t ^fb fa4?T ^ I 

vs i «mi'8www io I 4ljt*HM CTW^T « 

K C’W*! 28 4*PlGlf1 ^PT, 




'Q 


^ST I 


81 1 5^' 7 f??01^' 181 ‘W 7 T??Ut ^FUsi :> J v H<P s n 90 , ' 3 T??lJt »j$fwi f'ffa'^sr I 

<? I vemivoWUM tf*M|«M 24 44fifcH I W «lHl'oWWM Ml <3 

Me 4f^m^R 1 «Pr <ircu*wi<M 50 ^fflGiai sm 
«H*l'eWWW Mj <3 W I 


fel 



^i?r 


23 fiflJBr «Pr i «ihi'oc^wm 600 


<\ i 



8 ftfar c^s r i 48 


3.G®1 , W <3 2R['f^?T'^ s ?n 


br I ^ «l'0q>RR5 i4^f& 7 T«?lTl^ 5 ' ^ «Te<W*ia W 'Sffl <PflC°l '»M<P®1 2 ^?r I 
27 (Til 5 ! •‘PJic®! «r«pq*i lfl*T RP h*j 1 

bi <ii^«n?i«W3r'4Wit-M *ifi^l»ii 56f^m ^^4 20 fiflMai ^^Mit-M^nsrwJi^wRPrtJ' 
^fwuw <fl^ Mi w ? 

io I «IH|V8WUW CW^I 300 10 fiflM3r«Pri 

cwfi* Mj « 1 

e-'h 1 *$+ »i5I^iH cwfl> 

’jss'o) <4^* &°n»RPl£ jj&^p >»i»jl*rf ? l1»f i f?f J i"'lc < £ 'oilonltH ^.cuc^l ^ d^RR^J *jm»)*j 

^ 5)^*1 cerlcw ^i*il«rtsTf3rt?r to I *\™i(.4 ^ , ^tTC s T 'oiIctImI toI ^.c«il I 

i I ^Rf^rt'TTO' : a x+2 . a 2y+x = a 10 , a 2x .a y+l = a 9 (a* l) 

: a x+2 . a 2y+ ' = a 10 (i) a 2x .a y+ ' = a 9 (ii) 

(i) C«W a x+2y+3 = a 10 ^T, jc + 2y + 3 = 10 ^t, jc + 2y - 7 = 0 (hi) 

(ii) C^tC^, a 2x+y+l = a 9 ^T, 2x + y + \ = 9 ^t, 2x + >>-8 = 0 (iv) 

(iii) « (iv) cstCT* < l*^lf%' «iyil«i. 





io8 


y 




16 + 7 -14 + 8 

x _ y _ 1 
-9 _ -f) _ ^3 


1-4 


^r, -=^ = i 

3 2 


^t, x = 3, y = 2 

(x,y)=(i,2) 


* I W : 3 3 -*'” 1 = 9 x+y , 4 x+3y = I6 2x+3 
Ttmft : 3 3 -*' -1 = 9 x+y (z) 

^T, 3 3 ^' =(l 2 ) x+y =3 2x+2y 
3_y — 1 = 2 jc + 2_y 
^1, 2x - y + 1 = 0 (zz) 

4 x+3y =16 2jc+3 (iii) 

^T, 4 x+3y =(4 2 ) 2x+3 4 x+3y = 4 4x+6 

^1, x + 3j> = 4;t + 6 3x-3>> + 6 = 0 

^t, x-y + 2 = 0 (zv) 

(zz) <3 (zv) 

x _ y _ 1 

-2 + 1 ~Y-4~ -2 + 1 

^ = ^ = -1 
-1 -3 

jc = 1, y = 3 

(jc,j^)= (l,3) 

frWtvsl : x y =y x ,x = 2y 

JiWT : x y =y x (z) x = 2 y (zz) * * 0, j; * 0 

(ii) x *«Br 'JIR (i) *tt$, (2 y) y = y 2y ^t, 2 y .y y = y 2y 

2 y 

^T, 2 y n,y y =2 y :.y = 2 (ii)<?t&,x = 4 

y y 

(x,y)=( 4,2) 

^1^8 I : x y = y 2 , y 2y = x 4 , x*\ 

: x y = y 2 (z), y 2y = x 4 (zz) 

(z) 09C* *tt$, 

(x y ) y = (y 2 ) y ^T, x yl =y 2y (iii) 

(iii) « (ii) «n$, = x 4 



Scovoil 


y 2 =4 *, y = ±2 

y = 2 sm (i) PK* ’lit, X 2 = 2 2 = 4 *, x = ±2 
*1**, y = - 2 ^PT, (i) Pit* «n$ f (x^ 2 = (-2^ = 4 

<JT, -L = 4 *, x 2 =- ^t, x = ±- 
x 4 2 

••• (x,y)=(2,2), (-2, 2), {]-, -2], -2 

v 2 J v 2 y 

I : 8.2^ =4', 9^.3^= — 

27 

: 8.2^ = 4 y ©, 9". 3^ = ^ (11) 

(i) PIC* ’lit, 2 3 .2 jy = ( 2 2 )' *, 2 3+jy = 2 2 ' .\ 3 + xy = 2y (iii) 

(ii) Pit* 11$, (3 2 ) x .3 xy =j r *, 3 2x+xy =3~ 3 :. 2x + xy = -3 (iv) 

(iii) PIC* (iv) RuiM *M ’lit, 3-2x = 2y + 3 *, -x = y ( v ) 

(v) PK* y ^'siR(iii) 3-x 2 =-2x 

*, x 2 -2x-3 = 0 ^T, (jc + 1)(jc - 3)= 0 

x = -l *"*1* x = 3 

x = -1 ^PT (v) Pit* ’lit, y = 1; x = 3 ^SPT (v) Pit* *11$, y = - 3 
Mwih (x,y)= (-1, 1), (3, -3) 

?RT*1R*<1 : 18y*-y 2j: =81,3* =y 2 
mm : 18 y x -y 2x =81 (i) 3 X = y 2 (ii) 

(i) Pit* ’lit, y 2 *-18y*+81 = 0 *, (v z -9) 2 =0 

*, y*-9 = 0 ^t, y x =3 2 (iii) 

(ii) Pit* ’lit, (3*)* =(y 2 ) x *, 3" 2 = y 2x (iv) 

(iii) Pit* *lt$, (yx) 2 =(3 2 ) 2 ^r, y 2x = 3 4 (v) 

(iv) « (v) Pit* *lt$, 3* 2 = 3 4 .\x 2 =4 *, x = ±2 

x = 2 *PT (ii) Pit* ’lit, y 2 = 9 *, y = ±3 

X = -2 ^PT (iii) Pit* ’lit, y~ 2 — 9 *1, y 2 = - *, y = ±- 

9 3 

••• ftzfamm (x,y)=(2,3), (2,-3), f-2 f- 2,-^1 

\ 3J \ jJ 
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S> 1 

2 x +3 y =31 

2 X -3* = —23 

*1 

3 X = 9 y 

5 x+>+1 = 25 v 

vo 1 

3 x .9 y =81 

2x-y = 8 

8 1 

2 x .3 y = 18 

2 2x .y =36 

<t 1 

a x . a y 41 =a 1 

a 2y M 31+5 =a M 

fcl 

2x A y* 1 
X =y J 

S 1 

y'=4 
y 2 =2 X 

b- 1 

4 J =2 y 
(27) xy = 9 y+1 

b\ 

Sy x -y 2x =\6 

2 x =y 2 


<f-*l C^f&WlS *lte1c<IJ Roll's ax 2 +bx + c = 0 vfli! »1*ll<rt*T 

ax 1 +bx + c = 0'3$ T tc'skjjtf fte^l ^ 

cn^f&wia »iI^]mj »whli «ik B i(t>'il <wl I 

*ic*i <plil y = ax 2 + bx + c . 'ol^C'i x ^ C*T er»u y — 0 3.M ^fK CsplRarffr x -wwm* C^t 

x v43T ^ ^W*T - sn ? r-^ ax 2 + bx + c = 0 *i5l<wHn5*| I 

i I C*k)IB&ns x 2 - 5x + 4 = 0 i4?f »i»iHh <m l 


: 2J»W x 2 -5x+4=0 (i) ilC 5 !^#, y = x 2 -5x + 4 (ii) 


x iiRi »ilc*ifl eru y ^ *<li fafa (ii) »k ^ ^Hbwj* : 


X 

0 

1 

2 

2.5 

3 

4 

5 

EH 

4 

0 

-2 

- 2.25 

-2 

0 

4 


^mR^a snw R^gwr w ^mot 
(ii) *k <45 C®T^lf&3T «wi I C*PIT ^Ittr CT 
<?Rf§3jf& x (l, 0) « (4, 0) <m 
^ m .\ 

■^oak, (i) «R -XRT x— 1 , x = 4. 



SSiRjH A I CsrB&hs »iI^Io<jj x 2 - 4x + 4 = 0 *4? »i»iRh "4RT I 

^IRH :2j*w 5 ^R [ a*rx 2 ^4x+-4=0 (i)^^#, y = x 2 -4x + 4 (ii) 


x ^ ^w^fb »ilc*ifl eru y i45 »<H <pm (ii) *k i43T l^js nHlwp Pl4*l <pR S 


X 

0 

l 

1.5 

2 

2.5 

3 

4 

y 

4 

l 

0.25 

0 

0.25 

1 
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$.0® 9rnlw\ ^ <pMw hMh <pca (ii) 

*R ifiRI C'Rlbifl <pfil I C«FlfBoS C*Rt TOT CT X- 

*r*u? (2, 0) f ""tf ^sm\ ftm 

tj®t c*K3$ (i) *r ism *rhh ^ 

x — 2, x — 2. 



o I c*Hft>w]s -nkk<JJ «»i»ital*i W ° x 2 - 2x -1 = 0 


:5J^^Wtx 2 -2jt:-]=0 (i)^IR^fr, y = x 1 -2x-l (ii) 

*i»i]<M«lTta wcw e?*u x ifiRI ^cii-q>n> »j1«i Pimj 'sk'in y ( 4?J' »i1«i (Vfw <pfii : 


m 

-l 

-0.5 

0 

0.5 

1 

1.5 

2 

2.5 

3 

y 

2 

0.25 

-1 

-1.75 

-2 

-1.75 

-1 

0.25 

2 


*1MRm ^JpiT ^ ^sfslCBt ^T*R ^E?T (ii) 


•R (iRT '=w*i I C*RT TTRT R C*i^fiw|IT! X- 

'5WRT (-0.4, 0) « (2.4, 0) t^p® 

cm I ^J53R, (i) *R <4* *Rt4R X = -0.4 
0^), JC = 2.4('^)l 


\ 2 



4/ 

Y 



i 

\ 

i 

2 

/' 

-i 

\ 

/ 



-2 


«Wt8l -x 2 +3x-2 = 0 4?T c^Bww ^IrIwj f^far W l 

?Rt*lR : ms *iftas*r -x 1 +3x-2=0 (i)TlR^#, y = -x 2 +3x-2 (ii) 

x ^ ^hi^TS *ilc*i-fl W»tr y iflil *IR 1*1411 (ii) *R^ C’lC’ta f^s Rhlwp R4*r^1?r s 


X 

0 

0.5 

1 

1.5 

2 

2.5 

3 

fM 

-2 

-0.75 

0 

0.25 

0 

-0.75 

-2 


SIS l^ejTRT ^ ^Mw ^R ^EST (ii) »R 4RT 

C"T*lfSm «WH ^#1 C*Rt 1RT R JC - 

(l, 0) « (2, 0)1^ totted i 
^jsak (i) ^r m wm * = l , x = 2. 































Sco^si] tipi's 




i I x -x -12 — 0 
0 

«r. -l 

*1 16 x = 4 x+1 ^t 
2 

«r. 4 


' ax +&t— c = 0 ^ b ^ ' 5 It 7 T c<phfi>? 

*. 1 
3 

*. 1 
^r. 3 




». - 1+ ^ <. 

2 

* i +^^ 5 \ 

*t. — ^r. 

2 

8 1 y* = 9, y 2 = 3 X 


-1-V5T 

2 

1+-/53 


*. (-3, -3) 


<- 2 - 5) 


<• (2 > 3> 
’J. (-2,3) 


11 <flw*jTO»r30 1 

<t 1 

1 4^30 *. 2 15 

«r. 5 ^ 6 ^r. 5 ^ -6 

'bl ' 5 ^?tlT ^fwi »i»<RS W? 

■^.1 *.5 

«r. 41 V4T 

^ I cfl’pfS ^T??lTf <3 ^f??lTtW ’Jell'S! <P R V I?J)'S ^s|jl?l 6 I ^ 

i x + — = 6 

X 

ii x 2 + 1 = 6x 

Mi x 2 — 6x — 1 = 0 

Picm c<phfi> ? 

i <3 ii *r. i <3 iii 


«t. ii <3 iii 


i <3 iii 

^r. i, ii <3 iii 


' 55 ^- 



vScovjnq «lf^© 


iob 


v I 2 px ' 1 = 2q px " 2 4<J^*THC^#? 

^ «T. p 

2 



b 1 

x 2 - 4 jc + 3 = 0 

io 1 

x 2 + 2x-3 -0 

ii 1 

x 2 + lx = 0 

i*l 

2x 2 - lx + 3 = 0 

i« 1 

2x 2 -5jc + 2 = 0 

i8 1 

x 2 + 8.x + 16 = 0 

iff 1 

x 2 + jc-3 = 0 

i'b 1 

x 2 =8 




c^f*r i 

S^tHc^ii vov|j’J[c»i1ji ^Klc<ji 5 I^*t ^?r I 

*r. ^af »w i^r ^<M<-irD ^towrto i 

*f. ^ir ^51 -mhIT; <?t#w WfR w i 

ifr |Bf«ih «ilfi'o < p|s 4^^ erf»iJi C^3PP®T 0.12 C33?r I ©rf^fusi ^ v ilj)^ »j| 4^ 4^115 

' 5 TC 9 W 20 f^1?T C^f“f I ^^wft<^*ljh<ql*giq PiVil '=>il«j'8l < p|j| 4^ ^'®1^K* t T^5' <pca*i I *|j|»j <;l^jq 
^wmsf^mc^ri [i <^= i o,ooo 

S^tHc^i '°ilc 8 ilc < p £15 ■*l5) < P?M' » 1 d «1 ^ I 
*f. 'srMTpt^ «ii^ 

’t. *timi^ wffo Z^i 'Q v il^^1»ji i^f?r i 



*PWBt 


' 3 W5T ^Tt^tt ^.cfic^ I Pp$ erl^c^i ^Wsl^Q R^i's 'Q ^fwt 

?TCTO 

wm ctw^wffsrr - 


^ i£f^ <3 &«1C<PS xil'O Rl*l<3 '^fS^fflt ^JMJT WC® < 1lflC < l I 

^ ^ t>»i<pRPt^ ^ra®r 'om»)'sI ’li'i 'Q ^rat^rt*? tog's < llfic < i i 


^ i£)^ 'Q v sm*i'sIc < p c®mBwi*i j il^.l c<ij tog's v llfic < i i 


wmt 

■sjw ^17^ ^liSPR^tf 200 W^T I ^mRtojIg^ ^ CT, $ ^1^0*1 S’iRjvs «?ttCT r 

TTt, 'sf^if^Q « *rr i ftPH> ffor ®*iRub ^ist x «n^ar flwro *nfr 

0 < x < 200 I 'olw ^RIT C 1 ^ CT, c<plc*il'Q f*i»iffl's «i^lc*i »wl$ ^S v lltAs ^ *TT I C*tP*tT^ y — 
<#WT « ^MJHJ C^im frsftos vtftmz 'SHUVold qia'IT sl«ll«M ^r I CTO, 

^®<p c^ciii ^1^8 «ic , i < p c^wi iS v niH*ic a ii »tIS^ ’tf^siw ~*m\ ^n?r *rr %irr 3^ 

•rttar ^iom fofoco ^tnm^T^Tf m ^r ^r i c^ ot, ^i^jich^ ^mPu 

<51^ ^um c^ciii 

a>b ^ 'Q C^®T ^ (a-b) ^iN^P (a-b)>0 

a<b 'Q C^®T (a-b) , HI'ai < p (a-b)<0 

«l J, R'S|fI TO^fi; f^f*!': 

(i) a<b <=> b>a 

(ii) a>b ^FT MWIMI c ^ W^U 
a+c > b+c 

a-c > b-c. 

(iii) a>b ^FT MWlMl c 4<I^RJ 
, a b 

ac>bc ; - > — ’ ^r*R c>0 
c c 

, a b . 
ac<bc ; - < — ’ ^f*T c<0 
c c 





bib 


vSil^t-b I x<2 $.C°1— 

(i) x+2<4 

(ii) jc-2<0 

(iii) 2x<4 

(iv) -3x>-6 

a>b ^ a>b a=b. 

a<b ^ a<b a=b. 


t^wtw 2 cm^] 
[^sm 2%HW^BT] 

2 m\ «pr 

[(Svojmw —3 ^tsrr ^sn 


a<b<c 'SRT a<b b<c ^ a<c. 


3>1 TOCTW$3>1. 

2<3<4 W CTC5? 2<3 ^3<4. 

^>|et: b I ooNIcifi CStR*J CT j i < p°i '5tt>'©| 5 <£cm C6t.fi c<iR >4^?. 5 <fC6fi c6cfi '©lens 'St&'ol 

«i»i»)'8l*i ■sitwr spfw w i 

*1 (^TMfiHlfl W 1000 ^T, 

I 4x + 4 > 16 

^Nl : OTGTIT 'Ollc^, 4 jc + 4 > 1 6 
.-. 4jc + 4-4>16-4 [^»?m 4 

^t, 4x > 12 
d x 12 

^t, — >— [te?tw4Bt«MW] 

4 4 

^T, jc > 3 

.-. x > 3 

^£|^rtC*T ?Rf*ft*T CTTj, S = {jc e R : x > 3} 

C^fD PlC6 'oiR‘P'0 C^ICll ^C*ll I 


H 1 1 1 — 0 — 1 

-1 0 12 3 







^T5jr«im <r>f& ^?rrn^im <^*ire : x-9 > 3x + i 
'5TSJT*TH‘ : <W?Tf 'silc^, x - 9 > 3x + 1 

.‘. x-9 + 9>3x + l + 9 
^t, jc > 3jc + 10 

jc — 3jc > 3jc + 10 — 3jc 
^ f, -2x > 10 

■q ~ 2x ; 10 -2W«t5fWl3T 

-2 -2 «<|>|V|V8|«I *tn?& C 9 !^] 

^t, jc<-5 

.'. ' 3 T5lT*rr = T x < -5 

•'wrm cWcfD f^ra> «il®<p's ?m\ c^tw (^nwt ^c®ii i 

^ (D — I 1 1 1 1 — I 

-5 —4-3-2-10 1 

ft-0: ?lffofrc c t?J ^T*fm I?w >|V|)<M<-1 (^iwf) Wt SfaW < H¥, ^T*fm 

'spfSj^t lq|{|| SWf ’flTT I C 5 !^ (^IMS 4 !^©) 7 R'*Ut?T '°l^1 i < S’ic^'C I 

I 8 a(x + b)< c, [a * 0] 

^IW^: a a ( x + b ) < £, a 

a a 

c c 

x + b<— x < — b 

a a 

a *W5pF (flwt grf&iiti *n$, a ( x + k) > £ 

a a 

c c 

^t, x + b >- ^t, x > — b 

a a 

.*. ^JT^Tf 7 ? : (/)x < — -b, a > 0 

a 

( ii)x > — — b, a < 0 ^1 


1^:^: a <£W. c ' ? rf^ *i r ihai<p v ©c<; x <$?r c<jc<plo*il >jlc*i^ ©mj ®i-»i»jvsin5 ji'sj i a 

1 ^J c ^ 1 , vsc<l «l* 1 >jvs|^ Calc'll ^rsmjH *Tf l 
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1.^-3 <5 2. 3(jc-2)<6 3. 3jc-2 > 2jc-1 4. z <-^z + 3 

5.8>2-2x 6. x< — + 4 7. 5(3-2t)<3(4-3t) 8.- + - + -> — 

3 vyvy 345 60 

rSUrwh* rirrrt csm wur RRfRfR rr^s t 5 ^ i •Hto »i“iR&b rswjh rririr 
rr^s wi 

i i cr ictt *Stoi?r ^Tf j>r « *r rgr srsit c*iaw r«r 5x ^ 6x w ^ 

cRciJw, 4x ^84 wi crIcrI R«i c«pvS 40 ^ Pict> ’Unf^ri Rf?RT rwjcs. siRR ^r^rrt 

R'olil I x <4R RfR R^tRT ' 5 PfRolR 'SJT^JC^ Wf RR - I 

*i»(Rh : RRf c’iwjw. c^lS 5x + 6x RRR '■WRpjRfR CHcucs, c^lS 4x + 84 RRR I 

Sl^fRffs, 5 jc + 6jc < 4jc + 84 

Rf, 5 jc + 6jc < 4jc + 84 Rf, 7 jc<84 

, 84 . 

Rf, x < — Rf, x<\2 
1 

tRf, 4x > 40 [ SlW*tfPll[ W40 ] Rf, x > 10Rf 10<x 
.-. 10<jc<12 

S«ll^sH ^ | 4RWR "51R 5 t5l<M RCR X fi> ClPl*1 8 SlRl RCR (x + 4)fi> RtRf iRCRC^ I C^lb 

97 iJlRf RJR, ■ / 1^lPfR 5 ' Rflfll cRIrr (rcic?,? 

RRtRfR : xfl> CRPlM* hl»l 5 jc ^ 4RS, (x + 4)ft RMR RtR 8 (jc + 4) ^Rf I 

SftpIOT, 5x + 8(x + 4)<97 

Rf, 5 jc + 8jc + 32 < 97 

Rf, 13 jc<97-32 

Rf, 13 jc<65 

_ 65 

Rf, x< — 

13 

Rf, jc<5 

.•. R^ffRR 5fi> cRPir R>c»ic^ I 


Rfa - : 140 TllRf CRf^TRER C5&5 x CRf®T ®IIC*I 4 1 R>rc® 1*I I t^fR J 
%RR I fimot 50 ^R|R x RfRf CRl^ Rf#f UfRPT (RRR %RR I 
X 4R RSflRT RfR tR^R RR I 


1000 ! B1R1R cflRWlHf CRfr 


<P^I- iff , Scovs*] sifts'- &R- ioR 






5tbvo«l 


hh8 

i-<? ;> i^»ui^c c il «mh'oIs "HTHiCH 2W*f w i^jc »£i?r ^ratdj HRfitfddsd i 

hi i'FPdt s ^’*#t?rjc%. fir. cdc^3 (x + 2)%. fir. cdc*t - 

2 

«if«(g»i« *w 29 %. fir. tflBr^ri 

$. i cdtfik-4 cdtw 4x ch#t F i®r <sra*. (jc - 3) c^f®r ^r *ncst « ^r firc®r 40 c<pfer?i 

cdfir^RN 

vs i 70 «#■ *fsr x cd#r «n*r Rhc*m i Rwoiw 500 4d»fRr c*# 

Rc°i , 'i I Rw»'»l 20 1>tdHd jc , *IM wsivo Ptc 8 i*i I 

8 1 4d#^4’s#mHi¥jc%. fir. 4di5 R<frt?rHtd (x + i2o)%. fir. i HifylBn ^ *i%wi ^bbt 

ioo%. fir. 

<t i <£& $*sr ^wcbrt c^w 40 d*f ct. fir. i c$uf x w. fir. ^ 5 ot. fir. ^ Rfi# 

«||*j'o|<p|il 4l*1®r wc5 C^TOTIT ^.C°ll I 

^ I ■’iciflil ddR HlCdd d*IC*ld ifl^-^vslilk^r I 'PM *||C?J5J Ct>CfJ 6 dkCdd d®' I % , 1'3rC*1d ddC'Hd RH% 

<5P2*tf 90 Wl fiMd ddR '°i J iH's|fi "HTHiCH 2W*f ^?r I 

°i i c^fir 14 "w ddw < iS%t RcdR 8 ! i 17 "W ddw ot 4R.i*pr.fir ’ifNn' %cd i ^atd 

<%hm 4m 'ai*i*i'om mm ^sr i 

b - 1 4d*nfir obt& csR?Rr «1% 21 % www 300 firsts i cm# 15 %. fir. stwis 3t?rm%r 

RHd V5pf5JVs|^ 2RSt*T'^' | 

*» 1 urn c?tw ctot %tr *iw ^ 5000 %.fir. 1 c®rs Rhkrs rc^ *i%c<h R«sm 900 %. 
fir. 1 %$ i»w rtw cepfT stsis *iw 3%^r fitw 100 %. fir. csc*f si^ mrttss ^pg^fir 
^?r 1 i>mh o*iw ceroid Rs%f|R v5'»»^c'ifi dci)ief^)i) ^ras ^rhuIs HtHjcH swh ^ 1 
bo 1 < 3 ^ 1 # ac^r ^ar «rer, c®rtT a tw urn c^m *iw tew st?nw% ^i?r ^pwst^ 
^rwrsPPK^i 

hi 1 c^st^tt ■‘aff ^?ixrsr 5 ^jft, ^?ntl^r 15 ^ 1 ^re?urf5^ 

’HR '»M»J'S|*J 2R5|*f ^ I 
1 ^ d»i<pRR^ ^«n i*^^»xi|\8 «|3i^'©| 

«ll»wl ^ b^^RP# y = mx + c (Hid ax + by + c — 0 ) «ll < PlCd J 1d®l R^%dC c 1d C^Ptfiaf 

«l'eq»*i ^dcv© file**# («l£ H 'Q ddH-’fpfH) I ^THdt CH, 4 W z)cvsj<p C^Plfisit ^1?R Cd«IT I 



5 CO'S <5 9|f^O 




x ,y JIJWW ax + by + c = 0 *l5l4HtH3T MWlMl R^ Vpm 

Pi"^ +M Rt^PtW x 'S y tiR <#*Jff© RRll«pc»i ^ R^ *Q C<PlP <pnter ^ 

1 ^T ^?T I «l*1JptC < P, C®PlR^© *R (flTSR C^IC^l R^fl t* > hl'»p§, Pi 1 ' 1 *! +M ■Tt 'St’^fR ^ R*^ '^W 

'Q c<p|P*l W»TT ax + by + c ^ 'STT = T ’‘Rl WW ^ ^T C5jT> ^?T I >H'©«it* > c^lc^l R*^ P <*RT 'Q 
Wf ax + by + c *Itf*R x 'Q y 3dR»tj > M»i <p<qc®l fllPlfwi <R"5lt*T'3?r, '©lc<P P R'^C's <q||*lfiR 


i|H R®Tf ^?T i*R?. ^TRR'ft© f(p) ^RT Picrf WT ^?T I P R*^ c®plltj > '© 3,c°i f(P)= 0, P R*^ 

c^NPciiifi <iRo^ ^.c®i /(/*)> 0 ^*RT f(p)< 0 

<5 laM <?hRw rRs^ ^r 5 ^ R^ c®pt w Rw ^ -, < 4 ^ ^sc»r 3c^j<p R*^ p <sr 

®r*ij /(p)> 0; ^R ^'sc®i«i zlc'sj^p R 1 *^ P ^ «rn) /(p)< 0. 

R®TTR1^1T, C^TC^R^R wi^Itjjo k!c'oj<p R^ P <*R f(p)= 0 

§Wll x + y - 3 = 0 Jl^iMiU RC4MI ^R I (PUR* ‘RT'STTt RR § 

y = 3-x 



^ (RRfi^ <R*lt RR5f \©®iPc<P falP W'f^Rr^RI RRt: 


(b) CR*IR (R*) PR?'© RtFR R^^ 

(^) RRR 0*1) PfRv© <1fc“R R^l^R, (vs) (SPltf^sR'*^! 

Rs) <?r*r gpir “&\m <Rf « 0*0 Pfw wiot <?pi- gpust “Rcbr w$” rrtrri 

(R*) P%© RtW 1%Rp R^ (3, 3), (4, 1), (6, -1) Rt I 4$ R^WlOo x+y-3 <*R RR RRRJER 3, 2, 2 
<<lcm ^<pPr R*iI'©i < p I 

(«0 Pf^o TOT PhP R^a. (0, 0),(1, 1), (-1 ,-l)R$l »sftR^*lWlO® x+y-3 <*RRtRRRra-3,-l,-5 
<jlcui rr^P*. , WI'©i < p i 

R^. : ax+by+c = 0 CRR CRRR iflR RtCT iwP R^Rc?J CRRItR ax+by+c >^R 'SIH R% CS'*flPs' ^ 

R^R%^rt^iri 









x+j-3>o x+.y-3<o 'spwsmc^Pif^rw^wi 

■STSIW^ : ^PTST^WC?!^ ^ X + y-3 = 0 <?T#Sr 

'°r«P«1 | 

x + y-3 = 0 C*CT 11$ 



Y 

f53T 


x + y - 3 > 0 ^PlTOfcT (?P#3f «Wt«W W^I Wissm SflR*^ (0, 0) <flRT ?TR ^ItOT ^IflRlT *11$ 
-3 < 0 ^ W ^RTI <Plteti «|»|»|'©W WlRtfl ^ x + y-3 = 0 GPtl?T OT IfeT Vj'lffy ^1* 
R^vs •net i 



Ear 


x + j>-3<0 «l»i»l'oH <?P#Sf Wliwt-M W ^ «W»l'©Ul i|flR^ (0, 0) iflGT "STR ^ 7 ffE 5 T ‘^tt'SUT '5Tt?T 
— 3 < 0 ^Tf «i^i»i'slc<p Pi"^ <?c?l ^T *IM W I <Plc®f^, <4 CT ‘ B fW 

yifin ocfic^, ot ‘ s> ft£“f I 




Se&voiq *1^0 



jt+7-3<0 


vs I 2x — 3y + 6 >0 '»i J i^ v ols J i»il*rt i T mcwi ’^fariTt's 'Q f&Qjvo W I 
2x- 37 + 6 = 0 >iSilv*cH«i crptffcs wh vR i 
>l5l<M s tft (A SV ’fl'STJT ^ : 


2x — 37 + 6 7 = — + 2 


4 C^i&tnit^S <P«l<pfi> Pb™ tj.hl'esp : 



0 

-3 

2 

0 



ttN'e*iU)'» iv #tw *yto»i ^k^jr <sw *rc?r (0, 2), (-3, 0), (3, 4 ) n^wi vet 

Csplf&if] '3|'e<P'i <pR | 

Y 

HT 1 1 I I I I Tl- 1- l-l-l-L® 

ittittt . L . litck 


izzizizt 

rtc 


tnM 


2x-3y+6%0 


^ 5flR^ (0, 0) C* 2x-3y + 6 5#I?T 6 , ^ I ^5?JR 

flc?JC5, C 3 ^ R*^ «mj$ 2x - 37 + 6 >0 

W®^, 2x - 37 + 6 >0 WFatsT C 3 ^ 2x - 3y + 6 =0 3 m ^ 

C'HBg^si CT ■ s> ftt“f ^v® C 3 ^ R^fi uhl'e'p ’IB's 1 

^ W\*m G^IGWl C®Hf^3T v^G*!*! f&GifW BR*v® CRIB'S 1 










S CD's Stf'fts 


iib- 


(x, >>) -M»l'8C*l f -2x<5 C*T#3f'W4^?TI 

: — 2x < 5 'am'©|ik<P ‘fi^t^C 5 HT^1?ri 


2x + 5 > 0 ^T, 2x > —5 ^T, x > 


iOHWfil'o ( x,y ) >IW1 x 


£ic<ijii R’JHc<p liR 5 ^ 


f 5 ^ 


2 '° 


= — | I W 4M0W l^T 

R'^RcJJ y «IW?I ^l^tewh "PCS C^Plf&iil CS^IlfD «l'e<p»i <Ml ^,C°ll I 



^ C®r#i3 CiM^H i£W ^fa'jC'o x = 0 ^JT, >~ 

^sjiK CM ^5M *1^*1 R^JJI tj i Hl'eq»5, Ell'S ' 5 PWsl?' (C^f&ii) C^IH Ppj’jCTl Rc<5W 

•RT) I C j ic'5fl C^Nf&iil S V I«W ft>W|fl f&R?'® ■'oiHJlt "^WT C^Plfbifl C5*ftfi> *R0 I 

y< 2x «I-»I»I'8W C®P#3fWR^I 
^RtfR : y< 2x 'WFolffop y-2x <0 «||4IM Cspil^RTI 
y-2x = 0 ^TK y = 2x 

<?r«if^ i >i5i^mn> CSC* ’tit. 


X 

0 

2 

-2 

y 

0 

4 

-4 


i()Hl»HRl'8 frifoF W ( 0 , 0), (2, 4), (-2, -4) R^WlW ^BT 

C^Plf^f CfKtft «l'eq»«l W5C»IT I 



SCO'S?! 




Y 



tSar 

(1, y-2jt = 0- 2xl = -2<0 

<?r#sf cswil^ « fta' «wr ot wf (i, o) ^f^»] ^w?r «rfto ww 

£ * TRJ '°i i> i^'®^ c»Ptf&af i 

^h%^-V5 

S={xeR:x>4} ^ S={xeR:x<4} 

’t. S={xeR:x<4} ^T. S={xeR:x>4} 

I x + y = -2 ■»i5)^Hr5c'8 x <flET y = 0 

^.2 * T . 0 * r . 4 ^.-2 

vs I 2xy + y = 3 c < Ph^c°ll ? 

( 1 ,- 1 ), ( 2 ,- 1 ) «. ( 1 , 1 ), ( 2 ,- 1 ) 

* (1,1), (-2,1) ^T. (-1,1), (2,-1) 

f^vsp^oti^ 8 « <? Til'S: 

x< -+3 



S = {xeR : x > 4} 
*t. S = {xeR : x < 4} 


«T. S = {xeR : x < 4} 
S = {xeR : x>4} 








<? I 
0*) <- 




-2 -1 012345 6 


(«o <- 


-2 -1 012345 6 




» 


(*0 < — I I I I I l n l > 

-2 -1 0 1 2 3 4 5 6 

W < 1 I I I I I 0 I I ► 

-2 -1 0 1 2 3 4 5 6 

FlCJjS ’faS' *b, *Q V ^?r ■ p Tl'Q : 

4wi ^li 10.00 £14*1 x f& 6.00 £14*1 4^4 (x+3) f& , *fNT foc'iw, I f^c°i c»il£ 
ii4.oo£mi 

'b l 4fj4i| M l c<phfi> ? 

i lOx + 6(x+3) <114 ii 1 Ox + 6 (x+3) > 114 

iii lOx + 6 (x+3) <114 
Pict>4 c<pl«ii£ ? 

4*. i ii *1. iii ^T. i 'Q ii 

5 I < P'®I£ C y lPl®1 fa'I 8 !? 

t. l fi> n. 3 fi> «r. 5 fi> ^r. 6 f& 

vi ^jifD* ^ wdt G« r <^N£ « 5 fj ^ 4 ? 

(*) < 1 0 I I I I I 0 I > 

-1 01234567 

W < 1 0 I I I I I 0— I ► 

-1 01234567 

(*0 < 1 0 I I I I I 0 I > 

-1 01234567 

CO < — I 4> I I I I I <M ► 

-1 01234567 

bl PlCt>Jl ZJC'SJ'9 *1*11*^ C»1CWI '0|'»p , i 4^: 

(i) x-j>>-10 (ii) 2x-j><6 
(iii) 3x-j>>0 (iv) 3x-2j><12 
(v) ^<-2 (vi) x > 4 

(vii) ^>x + 2 (viii) ^<x + 2 
(ix) ^>2x (x) x + 3j><0 



SCO'S*] 9|f^S 




io I ^<w'o *11^erhh Ruh <^*1 Pi'eHl’j?] R»ih 1793 f^.'Pr. I sI'wlwH R^IC'I?] ^iwlco 

500 f^.f^./^T I W® »1l$)SrMM %siPT ^3 ftwtTflsr «IW 60 

c<k.’ 1 41^ j i - y[^t s T ^?r i 

j i*j' > uin5^ wsr% ^rsRr t vSi *rc^ ^Ifik* wmm c^r^ti'Q i 


*T. ^<]<q\s «||^«rhh R»<h<r>w Pr®1l i j*i ^mww S'a&*jc*'ifi Jdwl'ef'lk (4) 

'ai^l^vol C^f5f%^?r earn <^F*lt'Q I 

*t. RmI-WHM GRI1?r *IW iB'hMlC-M Slc*ll«r^il >1WC4 x 

■ <PW »lklc<u ^TSJW^T 4*T I 



ii i b^^tirt^3 «p *ir TOOifer 5 f%^rm ^ p^®t 5 ^c*w^s?r^ri ^i?r>*r 

t. (s^c^ »i>i»ui»ic*iiw , si»i»r®i*i c#8 1 

*r. *fr, ^ 15 tiTfr ^rsrf^- -srr^ 

sf. "4 »R (fl 2M z)ooj<P «l J 1»l'o| ^1c°isi ^T s lT*rr s T G^icfol '»i'Bq»«i 4*1 1 


Scovs*i 5 lf^s-t»'ST-io' s T 



' 5 f%rtrt?rr 

Infinite Series 

a i% «iPiw *m >i"U^ wr i ,5 f^r « «i^r aiaia - 

wit aw ^r w f^ i '5f^w 9 t»r^ 5 n^ ^ •+’ ^ w «t%r *riat < H'®aT am i 4 wior 

«i^)»j aial fwr «ik»ili>il amf^ca 1 
wrm <2 , ftaf i wffaT - 

> ala*ll aiNlf WPS afcca | 

^ '3|^l»l *M Ibis'S) < PfC'S V 1|{1C<5 I 

> , jcHi'Sii atata »i*jR> ataxia ^ aitaa tog's atata 1 

> 'jtHi'sa atata »i*jR> fa 4 a tog's atata 1 

> ^=rt^ ^c'ti^’ «mmr 2PFP*r ‘ir^^rr«ri?^^ 52 n ,! ^ ^Mtv© atata 1 


laCWt *~\4K "l’P a»El : 


1 2 3 

■i’ X '!• 

1 4 9 


4 5 

i i 
16 25 


n 

i 


4atta tftTO aiMR* tr?UI n 4a TO* n 4a a*f n 2 * 1*1 W'o l -^stfw TOfla 

N = {1, 2, 3, 4, } CWP •flwffi' Rilt»W *IWJM voM a*f TOla {1, 4, 9, 16, } ’tt'eataiai 

4^ aiericai a^f^rstana caGfU 1 <p'»<p’jc a ii atf*r 4 a s i>f fat“ta faaw a^afata 4 ^ r r»lca 

atwttat ^a w aero atft mia aa « acaa *iw?r ^iw ^)«im mr to ^mr 1 4 TO 
ateHMt alffi^OTla wi5w 'a^a (Sequence) a*lT ^ I 

$»iBsr a^lka- a'troasa w f(n) - n 2 flwt^ri 4 $®ii«k»m ^rtataaaa n 2 . mwiwi 

^taa < m??up5i%n ^rtataa awa ^mttaj flata *N% tot { n 2 },« = i, 2 , 3 , ar, 

{ n2 }Z {» 2 } 

^•js^aa siaa ?iil*ic<p siaa aa, R'sla aiPica> R>©l*i aa, ^i)aaiPic<t>^itaaa$'sjifiia 5 TT : 5ai tsaca 
af*fol,4, 9, 16, *F^O®sm*Fr=l ,ft€taaa = 4,$SJlfti 

fatt> «i^<a»c»w Sala$M (WafTOtT : 

1111 1 

— 9 — 9 — 9 — > 9 9 

2 2 1 2 3 2 4 2 " 

3, 1, -1,-3, ,(5-2 n) , 



5 to vos ’jRvo 



i*vo 

1, 

2 

3 4 

n 


— 9 

3 

— 9 — * 

5 7 

9 9 

2n — \ 


1 

1 

1 1 

1 


— 9 

2 

— 9 

5 

10 * 17 ’ 

9 9 

n 2 + 1 



^I®F : i I PlC&S R4?l W : 


<i)i .-2. 2._1. 


di) 1 2 2 1 

— * . » „ 5 ^ i 

2 4 6 8 


(«*) - , - , - 4 - , Ar , (*v) 1 , V 2 , S, 2 ,- 

2 2 2 3 2 4 

$, I StW ^TfWt *fl ^ 5^5 RcbS «|^ 5 »|»J[c»l| C®T<r : 


(i) l + (-l)T («■) l-(-l)T (m) l + f--l (IV) -^= (V) — 

l 2j ^ n 

« i c^mr j|w>jt9 *4^fD 4>w ^ ftw «i^»in5 ^ i 


(v/) cos 



m 

c^fwr MifljPir *i?m ’+’ ^ m\ (Series) ’tt'Qirr ^mn cw, 

1 + 4 + 9 + 16 + v£T 4# <MI ^W3T - + - + - + — + «Ml 4RT •BPBT «IOTST 

2 4 8 16 

I TJRIfc, MWIWI •BPS' *IOTST TO17 >I*IC4^ ^®Br ^BT ^TBTlflJsr fcPNft I 

qfcTflpifer to «ircfl> *m to *M i cth *m$ ?nPr ^ tot TOts $®Br f^&r 

9CS ^lslc<P vj^olCS '5f 5 t •951 1 m I '^T ! 4T— 

( i ) *M (Finite Series) , ( ii ) *M (Infinite Series) 

^rir *rt?TO to *M <irav ^rir *mro tots to ^?r i 

^4 *fM ^“Ic^ r ^4- 1 +‘rir <£tf®fa «ilc a ili> r il +sl $,csc^ I 4'^ltW *fM ^"ic^ '°ilc o 'ilt> r il +sl 
TOI 

*Tl?It (Infinite Series) 

^R?l7l^ 4T9fi> «i^a i »i u x , u 2 , m 3 , , u n , u l +u 2 +u 3 + + u n + 

totto^jti ^ u n i 

■ / hR> (Partial Sum of Infinite Series) 

Ml + U 2 + M 3 + M 3 + + U n + '®l*'t® TOET 

Ji>if2D S x =Mj 

$,7T ' 5 fl#R s ^R> S 2 = u x + u 2 
vs?r S 3 =u x +u 2 + u 3 






Scfrvajq 




n^si r 5„ = Mj + « 2 + « 3 + u n <?ro «i^r * m $ «^r ?rafj& 

TO *rt?rtfi*T n (n e N) 


SitasH i i Eli's '°i^1»i «iH^ -»wRJ Mir ^?r i 

TO 1 + 2 + 3 + 4 + 

(«D 1 — 1 + 1 — 1 + 

: to sf^rsr % A = i TOi*t t/ = l . <n«nfD ^fti ^rtur i 


.-. 5R® S, =^{2-1 + (m-1)-1} 

-§$+«- 1} 

_ «(« + 1) 

2 

'S v Ig*i*i SiTOcH »ih sPicn ‘‘Tl^, 

SL =1^1 = 55 


[ v S, = | + («-!)</}] 


1000x1001 


500500 


100000 x 100001 


= 5000050000 


•oftoh, ^s?rK stro qnnfl&r tom 

towt : (*d l— l+l— 1+ "5i#sr*fMt^ 

^ =1 

^ = 1-1 = 0 

«ST«H'fa**fllf 3 & Sj =1 — 1 + 1 = 1 
8<f'5ft?pf^^S‘ £4 =1-1 + 1-1 = 0 


\5 v l«w (?ITO TOftiJlir TO n ftTO^?TC?lJTTO S n = 1 n C®flW '3^?lTt 

"3TO >i^R5, S n = 0 . 

^^itto tou to to Eli's qraffia c’p&n, ^' 5 i i T c<pic*ii f*iM5 *\m\ ■^htt *rf <jic+ ^»jR5 ^rf 





(Sum of Infinite Geometric Series) 

a + ar + ar 2 + ar 3 + fljFirar 3l3lfi«T SWT 33 a 433 313133 r. 

^ 5313 , 3i3if&3 n** r*t3 = ar n ~ l , n g N 433 r*i ^ 33131^3 

S n =a + ar + ar 2 + ar 3 + + ar" ~ 1 

r"-l 

= a , 333 r > 1 

r -1 

o 1-r" 

433 5L = a , 333 r < 1 

" 1 — r 

■I’P 3»1il : 

(i) \r I <1 3E3, ^3, — 1 < r < 1 3E3, «43 3l3^p3 Wl (n — >qo 3E3 ) \r n I 3R3]3 

433 n 43 313 3£33> 3^ Wl I r n I 43 313 0 43 33^J3*|R 33 I ^#*, r" 2fl€l?r 313 (Limiting 
Value) 0 33 I S n 43 dlSlfi 313, 

_ a(l-r") _ a r n 

i i i 

1 - r 1 - r 1 - r 
a 

4T¥E31, a + ar + ar 2 + ^3%3 3l3tfi>3 3 »jR> S x = Q 

1 -r 

(ii) I r I > 1 3C3, ^3#*,, r > 1 ^331 r < — 1 3C3, n 43 313 ^f^T3 s 3^r I r" I 43 313^1 *113 431 

n C3 y 3E33> 3^5'3 S C3 I r n I 43 3t3 3£*t3> 3^ 3*31 313 1 ^®3f3 433 C333 f3f^3> 33*0T S *H'G3t 313 31, 

3lW S n 43 2flfl3 313 33f 313 1 

*|<$K, 4C3*C4 3l3lfi>3 C^lcil 33f3> 31^ I 

(iii) r = - 1 3C3, S n 43 2fl€l3 313 *ft'Q3t 313 3t I 

<?H3t, n C5ffl& 33*13 3C3 (-1)” =1 433 n RcSrlVto 33*13 3C3 (-1)" =-l 

4'C3*£3f 3l3llT>3E3, a — a + a — a + a — a + 

*X*>nK 4^ '°l^l»l 3l3t1^3 C<Plc*ll 33P^ 3t$ I 

I a* I < 1 ^fK,-l<r <1 3t a i, a + ar + ar 2 + ' s l^U ^cHI'QS 313(1t>3 33P&' S = . 

1-r 

r 43 '33T33 5 3 3tS33 W3T ^3%3 3l3tfi>3 33f3> 313 S C3 3t I 





StO'SJl ’jR'S 


’JcHI'qs Km ^RJc^p (<jPt 5Hc<p) S x 41144*1 <m! ^r W «i^l><'s<p 


a + ar + ar 2 +ar 3 + S m =— — , ^Pl*T I r I < 1 

1-r 


i i Picm z|(.'oj < p c^c? 'oi^U ’jcHiw *n?Hjr swsr kk a i*w 7 rf*ri?r c t '^Yii's rweTTf^T^i 

f*P*f iSRf '0|^l ajvo<p Sltt^^otej'G f^f?T W : 


(i) a = 4,r = — 
2 


(ii) a = 2, r = -— (iii) a= — ,r = 3 
3 3 


(iv) a = 5,r = — . (v) a = \,r = — 

10 7 

I ool^sl arerre ^<pfD <pcji ’JcHI'Sii 


(vi) a = 81, r = — . 

3 


5lk«H | PlCM ’Jt'll'Gfl Km «I^N'S < P Jl>|R> (<jpt 3|1c<P) ^ I 


,,.1111 

(i) — I — 5"H — rH — t + 

3 3 3 3 

(*) 1 + 0-1 + 0-01+0-001 

. . i 1 1 1 1 

(®) 1 + —j = + ~ h — 7= + — + 

v2 2 2 v2 4 

1 13 1 

a=- r =-x-=- < i 

3 3 2 1 3 

.’. ^Islfwi J i»<R5 J S x = a 

1-r 

1 

3 _1 3_J_ 

“l_i _ 3 X 2 _ 2 
3 

WlW : a = \ r = ^- = ^ < 1 




a 1 _ 10 _ 1 

1-r "j.l" 9 “ 9 
10 


Fy 1 

= r =^-z~ = —— < i 

1 V2 

1 a/2 

.-. «HUin>U S' =-^— = - = -j = — = 3.414 CsiPra) 

1 -r ,_J_ V 2-1 

Ji 






Scovsi ] 


(*P) : 0-5 = 0-555 

= 0-5 + 0-05 + 0-005 + . 


’JcHI'QO a — 0 -5 '»i^ v ll's r = 0.1 


.-.0-5 = 


a _ 0-5 _ 0-5 _ 5 

1 — a* 1 — (0 -1) 0-9 9 


-12 = - 12121212 . 


= -12 + -0012 + -000012 + . 




•0012 


-12 = 


a -12 -12 4 


1 -r l-(-Ol) -99 33 

(*t) 1 ■ 23i = 1 • 231231231 

= 1 + (-23 1 + -00023 1 + -00000023 1 + ) 

<n*q»llsi «i'oj«csisi ’jcHIwi *IM 

a = -23 1 ^ ^TtWt WfFs r = -000231 = jQ01 

r\ o 1 


1-231 = 1 + 


1 -r 

_ -231 _ 1| 231_410 

_ A+ l-(-OOl) _ + 999 _ 333 


1,3, 5, 7,^^^ 12^r^C^# ? 

12 *r. 13 

*r. 23 25 

+. c<plc«ll n = ^ VST! ^ C<Pllfi> ? 

n(n + 1) 

- « f . - 

3 6 


1 - 1 - 11 " ^ 

v. c^lcil « i ^ s » c»is = — ^- 2 - 20 c^hfil ? 


0 

* r . -l 


«. l 
2 





8 Gale'll «ii$a»c»ra n Un = — WUn <10^ '5S 5 T n 4?T ^It'T'^'- 

n 

i. n <10 3 

ii. n <10 4 

iii. n >10 4 

Picm ? 

T . iii *T. i « iii 

5f. i <3 iii ^T. i, ii 'Q iii 

^ 4 4 

i§'3?r '■it'® i 4,—, — , 


<t. «natfl»?r io^r ? 


*r. 4 r 

3 11 

'll. *)lfiin5?i i"5r 5 v lc k i?i 
_ 160 


* 12 
5f. 

9 


*. 5 
7 


V I SFRJ «l^»c>W 10 15 ^ ■'1^1%%'^' 

(*) 2, 4, 6, 8, 10, 12, 

W 1, f , 2, 

2 2 2 

(*D*raNter , neiv 

«(« + 1) 

W 0,1, 0,1, 0,1, 


,„v , 5 5 5 5 

(«) 5,-,-, — , — , 

3 9 27 81 

l-l-ll 3 " 

(sj^NUsr J 

bl ^fiJ 'si^c^W n^sn ^ u n = — 

n 

(4*) u n <10“ 5 ^, n 'S]t»T R 3 ^! ? 

(4) u n > 10 _5 ^C®T, n ifRr^T ? 

(5|) u sltSl* "SIR ( $.c°l) i i w lc < ^ '4 5 fT ? 



SCO'S*] 9|f^S 


ioi ^?u waft's ot, r * l ^r, flpn^sr km 


a + ar + ar 2 + ar 3 + n^T'snxPt^ ->i»<R>, S n = a 

1 -r 

ii i ^si%sr »J[oHl'Q5i ms ('»i^l »<' s < p) ->i»jR 5 "#f «ttw, w f¥k to : 

f^) l+— +— +-+ 

2 4 8 


,, h 12 4 8 

5 5 2 5 3 5 4 

(»D 8 + 2 + - + - + — + . 
2 8 32 

W 1 + 2 + 4 + 8 + 16 + ..., 


/ ' 1 f 1 1 1 f 1 1 

(«) -+ — +-+ + 

2 v 4y 8 \ 16 J 

i^l n MOTS' TO : 

(*) 7 + 77 + 777 + 

(*f) 5 + 55 + 555 + 

i« I x ^%T 'silWH — — h — - — - + — - — r + . 

x + l (x + 1) 2 (x + 1) 3 


-»wRJ to i 


i8 I I 


fa^tt^SJTOtTO : 


(*) -27 (*l) 2-305 (»0 -0123 

iff l «i^(<a»c»w n Un = — - — 


(*D 3-0403 


'5#sr qisnfar 


n(n+ 1) 

<pc*i ?ti*m «i^ v ii's f¥k to i 

<. qi?nfl> i5^^^i^io«iwsr*raf s &f5tf?rTOi 

*t. f¥?TTO TO ' 5 lt'T TOILS' Un TO JdfSlii ■SIH %'TO 


ife I PlC»j«l TOtf&^TO : 


-L- + ^ + ^ 

2x + l (2 jc + 1) 2 (2jc + 1) 3 


x = l ^c®i TOif&f^kTO w? 

*r. aw«rBn1^io^^^i^iofl» 

*t. x to^to ^"“r® 'siiwH tog°i siro «i^»i's<p ^inR; 9 ||<pw toi-^Ri fM?rw i 


<p^i- i ‘i , Scovs*i 5 if^s-t»'sr- io'sr 



^r^n?r 

(Trigonometry) 

QiwnRiI^ T&m ‘nro'm ^mr ‘Qiwih* «sw ‘f^’ i Qiwn <?m <<rr firffc 

Ws I '$«HferG© QlWllfill&W ' Trigonometry ' <R*II I «sfl» f^TC't'G 3t'Q?Jl 3l¥ 

'Trigori ' Metry' I 'Trigori Wf l'®*iTT5 C<>M 3f fi^®r liR*. ' Metry' Wf I 


QiwihRiI^ CTW?r *#*113 \ TOtww Qi^cm c*m « 

^r •iI^sih «sw «flCTsr ^n?r *i«iR&o Room «iimhi RiwMfiiifcii i cw, 

4'^' ’Ilc5,« m\3 j iI«.Ic<jj «in]kr Scovsi, ^%r ^lw »?%r R«i?i f¥k, 

Swift cro QiwihR^h <mi*i «i1^siiB1-i « i 4 ^st, sites 3t Raic-w tfr 

fiilC < PMf»lI'©fl ^J|3^ <U<5^,I?5 I ^>1$ RlO'PHftl'OS «llC 0 llt> r ll ’iRc'SJl 4<pfD «I'©1^ Fm Rc^c^i 

I I»£lC < Pl c ll»lI'0'S1 ^ 1 C°1 1 1> *1 r ^ft? *tMBT R'Ov® I ( Plane Trigonometry ) 

<*RR «Rjfl> C*1M$I*I QlWWRlI^ ( Spherical Trigonometry ) I ^JR 'TOfRTf ^^Tl3f ^ 5 % 

3tTOI 


> cdfeilM 3R*llt%l 


> C4f%ilM 3^*113 <3 1$teRiJl<:3< 



« StEItstWffs 3I?TC3I 


V-b <BrJlfflfc* C*H« 

^smf^ifw c^r <<rr Riwwfiiifc* c^tc 8 ^ ^rmr xy -mu'ow 3sr*3jr -wwic*! cm 

TO 4^3 4TOH5T WR3HT XOX ' 431 YOT W 5 ! 3# I CiRtW O f^JFa CfFf 3*313 (ffcff V.i) OT 
t>l*ifiJ 33 C<pI 3 $33'[ $.C*JC^ 'olc'13 5dc'®)<pfi>3 «I'»j«?ic < p 4<pfb d^W (Quadrant) 33T 33 I 

OX C33T C3S3* ’'ifvasi 4fGl3 ft’lsil's f^c<p ’^C's 3 I<pc,®i 333 J i3G < plt ,, lsi (ZXOY 43* ->i»ic<pM) 

«l'sj«3C < P 333 o^'ol’l {First quadrant) 43^4 < p5.'»Ic 3 file's 31 < PC«l R'®1?| (Z YOX) , ^olfl 







(zxoy) (ay OX) ww ^ -m ^ 

(B(i) fcr.i) I 


| erjlf»li'© < P TO*tl «iyilw >J$fb free's ftPl'S $,C®1 <*? C<T>M ^WJCS, <5C®1 

IfaTOTOmi 



f^3f : Ir.i 


'sic*? oa ■*j%r s iH ■^ 1 % w ^ •j^c's ox fro ^f*D^ ^tj,h <?t^ 5 ' ■*i%r ^fst c<iRc<p ^sr ^ro 

%#s (Anticlockwise) fe- i OA «rf% OA y «m()M XOA , TOST TOl 

TO^ItWHI'alM OY XOY 90° ^f 

i£Ry >>i»ic<pH'3?n OA Ptc<p TO'Q R 5 ^ ^PK OA 2 «i^t(lc*i «ilo^ ^f*T XOA^ C^Mfij ^ic<pK l 

« 4 i 4 ^iM «sijM oa sflr ox to $<*> M'® ox' «m)M «hot, cth xox' to# 

jw®ic<?M ' > hc<pW l OA J i"jKi^c v l ^ca"f^ y ' 5 ltTO 'oi^lc/i OX TO ' 5 W ftPi's ^ 

^t»T C 5 #^ 9 !^ C^ITO ’iS^iK ^ ^iroc^K TO "TO I 

erJlftto CTtTO^rtCTlTO^ *M«1WIH ’tfs^f^siTNI^T TOKTO*t erJlftfo<> « QlWllRl^ <?FKTO 
'sre^rr c<pic»ii v ii- 4 <pj *n^ i "siw tot to ct, oa aft# wt?t ^ro to to^® c^f*r 

^JGT XOA , 'SM^IW (fr\, XOA, <?TOTO <#TO TO WPH <IPW I ^ ^J^TO 

Wf QjWMftfooo TO® ^rn CTO TO® *TOl Wf erJlfafooo TO WTOTO C5US C#T 
TO'ttTOTTO *rr I 

oa *#r toto xox crow ©rjiftfoo© c<ro <k°i toitoi to ^rr, RjwMftfow* xox 

CTOTO 9 lfTOt e t ^ TOT TO I 







\r-V « W5FF C*m : 

'srKFTWr 04 (fSar v.i) nfo?r ftnfift 
RI«5| D'^'olc’1 c < pH j i^.c < p iflW C^H Ivilcs <pg*iR. I -flwik c<pIg*iI aftjG^p ^*1 

R v l?l's Prc<p (Anticlockwise) ^Ig®! g<pMg<p *H'a| < P ( Positive ) cn^nn^T 33T i*m?.G < PlG*il aR|G<p 
nffer 4fc\* PtG<p ( Clockwise ) ’jjllc'l g^pMg^ (( Negative ) G<PM n*Tt ^5T I 

^ntan nnr •m *ri^ <tf w* nton 90° n^r ^cn in F^otcn 

nmn i ssrttm 360° « 450° «*rt w nprcne in nmn i c^tM <hw 

C^ e 1^'SlH180 o « 270° «£BT W SltWT C^T c lf& «BT b^$IC*l, 90° <^180° «£BT W «ttWT *TT b^lC’t 
^ 270° « 360° *o?r w nmn 8<f t>^n*i nmn i 4n*f& *Htw cnro ’ton -90° 

cnw o° wnrnn8<f -180° cnw -90° «sRrnPU\sr^$ic»f, -270 0 cnw _i8o° «ssr 
nwi b'gfiM « -360° cnw -270°^ w ^cn in F^»kn nmni 180° « 360° nr ^ 
mwiwi xor csr»n?r ^ 90° « 270° nr mwimi ’jffarsto gffiw yor 

Gnntn (f£i? v.i) «cqt^h <p«qcs I 

ft* :V.i mto Z404i int^M, ZAOA 2 ^ b^M, ZAOAi'&rVftm<^ZAOA A 2A 
&^'»lc’1 ®i<it*J»i 1 

I (0 430° « ( 11 ) 545° C4l«IH«M WH b^lc*l ftfa W I 
430° = 360° + 70° = 4 x 90° + 70° 

430° cnstnft iw cnnn ^ 4 5 »w«m ' sftwc^i ^®nk 430° cnnnft 

wm c<pic*ii $Rig<p 4 nr n"j5 ^ntn ’in^tne 70° ^c® ^g^, (fsar : v.^) i 
430°cn s T e lfi> in b^lcn vs i<it! > H <pw I 



f^iST : b.$. 

(if) 545° = 540° +5° = 6 x 90° + 5° 

545° (TPf# ^ 6 sflICTtt WW ^5?J ft? 7W<Pl e 1 WW I 545° CTWft $<5,«1jf 
nfisn ft#» cticti - nftw 6 toh nr ^n^ntn ^pr «nft nn 

^rfnQ ^ ■ > mc < plc c tn ct>w 5° cnf*r (fF? : v.®) i 

^jonk 545°c4 s f e t1^^iln b^lcn «i<i^h n^cn i 



vScOVSJ] 





r 

fi>Sf : br.vs 



(0-520° « (Ii) -750° CTMW WH b^lCM ^ f^% W I 
(0 - 520°= -450° -70°= -5x90° -70° 

-520° I -520° < p*k.'« c<pIc»iI ftc<p 

fte* «nsrr iw »wwm 90° ^ 70° ^pr ^€fer ^ft^s (f&ar : v.s) i 
^©«k, -540° d^Ic’I | 



T 

fiiifl : br.8 


00-750° = -720° -30° =-8x90° -30° 

-750°(^n^ , t e t1W(^ s T e t (8 -M»IWl*l) ^im «Br «(13PS 

30° 'a?ic'© ^ciics?, (tsai v.<t ) i 
.-.-750° C4MfDf) ^<H(M b^'olM I 



T 

fi>i£| : \r.Q 


^m-. -100° -365° -720° « 1320° C4M»i^ C4»M I 






SeD'OS «|f^s 


b«8 


v -8 1 cth 

cult'll 'SIH'^T 9 tfmT 5 t f^fer ^r*rt^s ^ SWjT i*I<p<p (Unit) v | , ^qf\s *qj<q^.l5j WT ^?T : 

(b) *Hlf% ( Sexagesimal System) 0 

(^) v l rJ qf^© ( Circular System) I 

(b) q|£q*|* *N%W WPHW C^K *lB»llC‘W w «ami «s$ *Nto <*rc* 

90° C^mm 90 mpfaflt (1° = One degree) m^J(\ 

fato 5^ 60 slfaeMW mF filPfl? (1' = One Minute) mP Wk<P ^ 60 

(1 " = One Secound) «GlT^*ri 

'=tfK, 60" (CTCT®) = 1' (foffife) 

60' (ftflfe) = 1° (ffcfc) 

90 ° (fe®) = 1 »1»l«l®r I 

I 

Mf&iiH : <7Ptmr ^itc^r ^ m & <&fq ct c^ptc ^rtjf tost ct$ ctmw mp c«if%«iH 

C<PK < 5 C ®1 I 



to pqr ^C0?r o, ^ 5 ir op = r mm mpg i pq m o cs 

zpoq < 7 pn?m mp m®*ih i ^^zpoq ca®nH i 

(*) ^€hr «Nto mP cdftilM ( Radian ) CTMWCTH 1 lQ»llt'W 

<#srf « <# 5 }^ m®r# fata «hj Ihc^i^ ism. «ifrnm 

*i"lC^^fWJlC*lieH i 

zil^esl b : C<IC < Plc*ll ‘jS.fb ^C0il <3 'oi^'ll'S mm I 

mm : "Jim ^f?t, stw ^0 mi^pto ^ o i ^0^ < #fa p 0 r 

tsw. ^qFm v iEif*i' p 0 r (Big : v.^) 1 ^sft>c<p « m?ix^ ( n > l) rnm'stm 

R'sv® 1 c^pcu?) ' 3 rtm R'O'® ctm <psc°i ^0 lU0 n ^ft^mm^tpffef^i 

^C0 R'»'® R^Jc 9 !! v W~ y W 1 

W 2dcvoj<p ^C0 n m?U^ <q|$Rf*l£ ^mr ^s^sr «i«Pli^s m (3*0*1 ^0 ABCD. 0 

•gjtf'sj) ^C0 abed. ) I 

«qmr A OAB mi A Oab ^Pff, ZAOB <s\^ZaOb PWim C^PTC] 
m?rjf mm 1 




Scovsi] 




AB OA 
ab oa 

BC R CD 
be r’cd 


OB R 
ob r 

r 


. AB BC CD 
ab be cd 
AB + BC + CD + 
ab + bc + cd + .... 


R 

r 

R+R+R+ 



n ^?T (n -> +oo) AB,BC,CD ^ ^ 

^O'QS C5fS"5T 9 f I 

^s?rR 


AB + BC + CD + w^W^C'3iT < #ft J P 

ab + bc + cd + » ^c'QS p 

:. (i) 

P 2R 
p 2 r 

— = ^~ 

2 R 2 r 





•^gS?l ^0'Q51 ^11^ 


.’. C < IC < PlC*ll ^M35] <3 <1)1^ gall's I (STIR'S) 

Klfaeel (i) 4<T '»llc 0 llc<p g®^T <3 : 

»MNJ : i I C<JC<PIC<1I <3 <11 1 £>151 «I^ V II'S »1>)H <3 I ^ 35 Ufa 

faf n (<nt) w sfatn w *jr i n ^ngfig ^?ur ^ 

WfKg^pr^T^ur (tu =3-1415926535897932 ) I 


* : gfafafa Wf ^ *Kfe n 4il '5Hg^ gfa n = 3 • 1416 4mld 1 <Pp*liBlSlCjM 

->iklt<ij tu ^?r "sjh "T^ifw ggfw Pill's ^iic^ i c<ic^ n ^ «ii } i^ gtg ^?r 

c-'ic^ 'gfgg i ^©t$ weeira gw ’strcr cggtwir^ogn ^icHi^fggr 

•n sifaon g*tfw gjg *i<fe n (flg'gtg^gtg 3 -1416 
: ^O'Qil giM^ ' r' ^C®1, v lpf< 2llr I 
zlfo'Sal i (CRT «llC 8 'llc<P '»li^5j| WtPr, 

<#f*r 
gjfg 


$5?fai7t n 



5n>v»fl 




gt, gflft = n x 

= 7t x 2 r 5JPT = 2 r ] 


= 2j zr 


:. r UIWlMl 2rcr l 

sif^sr * : (^rr wtfs 's^sr (^ c*m 

abc '^s^c^'g o ob i p 

^SHJ 4^# fagi WT BP 4^# 5N 4<R ZPOB 
c < p c q^ c^m i 

^pt, (T^g^ zpob , m BP.^m^^-^\ 

(?pg^ zpob oomspi 

stf^r « : c«if&*iM c*m 35 c*m i 

Rt*H Mm : o c<i>gRPi^ abc ~^s zpob caffoitg c^ngi wws^iw, 

ZPOB 4^35^1 

w 2 * * 5 ? : OB c^ltW (gjmttf?r) «*Br OA i 



Wf : 

OA ®r^5^ v iEifac<p a fagc's c^gg^i 
^cg m ab = gifts ^-^o<r?5 


PB = SJmtf r [ ZPOB = 4SCil1&*lH] 

gf^siu cg^ git, 

zpob m p# 

Zv405 "m^5 


A 



ZPOB = 


irtof DD « 

x zaob = — x [ oa grmtf ob «<i?r$g?rgs] 

^ab nr 


2 


2 

— -WWM I 

7t 

ggwM « 7t 3 w<^5 zpob 3w cggg i (ggtft^o) 



SCO'S*] 9|f^S 




V <t WlCHU f§)« 9 ^ 9 \ 


^S5t : ^#?T *N%OT ( Circular System ) MlfcflH «flWW CT1CTT W ^UlT 


v lR J lM ( Circular measure) ^®!T ^ST I 

tot /MON mwiwi •awffi' ctw ^nsr ^§t¥ <#sin f^r% 

3,C<1 I O ir^c<p C^Ef <K*5 OA = r Pl«J ^ 

'ar«p*1 I 

frfb OM 'Q ON 0$ A'QB f^s CSFf ^BTI ^FT 

CTH /A OB I <0M4 r «£BT ^BT AP 

i3<K<P $,C© 3,C<0 I 

^FT, ZAOP = 1 mR»*IM I 



m f3$ cm « «awt 


ab= 5. 

af%wt2«l^llSI, 

m ab _s 
/A OP - -SWAP* OA ~ r 

:. /MON = — x ZAOP 



= -xl CUffcllH = - C«lf&*lH I 
r r 

:. /MON ^ ^§)*i ’lEtoM — , C^NIW C^ s t*lf& ^1*1 ^)4R^3CS* o<PT3 <p«i r <JM4 1*0 «iEN > '© 

r 

s <#51^ 5T*r *l1^s ^BTI 


atffewt 8 1 r <& ictt 5 <^tott m ctpst 0 *iBtow c^i* t s = rQ 

toh 


p 



<p^l- i v , Scovs*i ^rt^-Sfc-sr- i o'sr 





r 


: ' S TC S T O C^RPt^ ABC ^OTIT OB = r 4W, m AB = s 4W «£W 
AB mw^^(^ 5, g^z^6>5 = 0 c I s = rQ I 

: o R»nw cvst^bt oa~$\ ob ^ abc b R^w c^g 

ob 4<r * RPr£ bp m pk abc ’iRRw p cm ^ i 
O.PCTM^Bh 


SfSIt e f : «|'s<p»i «l^llG*| ZPOB = l c 


«ii»«i wrl%. 



m AB _ ZAOB 

mPB~ ZPOB 

s (£\~^ 0 c 
= 

r i*T^ l c 


— = 0 

r 

:. s = rQ. [sfflFte] 

v-'b *tR*rr « cAjh (^§ta) 

siftm vs <$$ v.js) 4 <u*iR*ih 
2 

l cuftiiM = — W4M 

71 

2 

^ff, l c = — ->wwM i [l c* ffesH = i c ] 

K 


1 ^c^pK = 

^r, 90° = 


^ n ^ 




Re 

J, 


1 ° = 


f 71 ^ 


180 


<sw r 


*r»F%r : 


"180 n 

^ K y 


K 


( i ) 90° = l — «1 &*ih = 

2 


Re^ 




«rfa, 180° =2 »i»iwk = te Cs#?rff7i; c . 

(ii) qifcyw « cw? fir d° « y? c ^ 



5 )fe|\o 


D X = R 

180 

^ DR 
^T, = — . 

180 7i 

5 v lwl'® «llc®llMl 'Q CS0ij|c»1iI 7 f’ B T^ C^TTf ^.C®ll 

(0 1"=|YtY 


07) 30° = 30 x 


71 Y fnY 


(hi) 45° = 45 X 


7i Y fnY 


0‘v) 60° = 60 x 


71 Y fnY 


(v) 90°= 90 x 


(vi) 180°= 180x 


(vii) 360° =|^360 Xj^-J = (2n ) c 

<u<rJ0<p c^3f wiwuh 2d'®]<p (c) ^TPrPPPs •if i ^rc^c'I (cfil^h zl'©l<p <3rc*f) 

1°=— , 30° = — , 45° = — , 60° = — , 90° = — , 180° = 71 , 360° =2n $5Jlfti 
180 6 4 3 2 

fnY 

^NJi:l° = = 0 -01745 c 

Vl80y 

( i on V 

l c = =57-29578 c £5(1^ *ltF *r‘lfw *Kfe) = 57°17'44-8r. 

V 7C J 

iilc^wi 71 <4?r ' 5 lPT 3-1416 <u<Rla <p*il I 

* : %5?T -sm i£PR >PPUlfl 71 tSBT ^ ^PT (n =3-1416) *1% 

<U<Rlfl <Ml 3,C<1 I 71 ^ ^PTjj' 'SJpT $,C®1 'S’OM ’2fPT <1^1 fi5 %*t^S 3,C<1 I 

^TO e t'Sl 

(0 30° 12' 36" <PP SPPH TO I 


00 — c-»iw» spm^i 

13 







( 36^ ( 3^\ 

(/) 30°12'36' = 30° 12— =30° 12- =30‘ 

l 60 J l 5 


( 63 Y 21 

= 30——— = 30— 
l 5x60 J l 100 


3021 71 r , .ti 1 

x CdftilM 1 = — 


100 180 


302171 

18000 


= •5273 (m) 


30°12 , 36 ,r = -5273 c » 

i 3n 180 ^ f 1C 18( 
- = — x T5ra v 1= — 

3 13 71 L 71 


= 41°32'18-46\ 

3tt 

— CSf^T = 41°32' 18.46" 

13 

SlkjH 8 I M C^Plcfa «l^ v ll'0 3:4:5 ; fa#* 'Sfl'f <pvs ? 

: *#, C4M 3x c , 4x c « 5jc c I 

3x c +4x c +5x c =n c far 2 toH= n c ] 

^t, 12 jc c =ti c 


^T, x = ■ 


12 

feilS ^rs|ls>G»j 

3x c = f— T = f — Y = — - 


4x c = 


_ c ( 5tu Y 5tu 
5jc = — = — 


12 ; V4; 4 

4ti Y (ti Y ti 


12 7 12 


71 71 571 
4’ 3 ’12 



\5covsiq 




1-75 RwiftiJifi <w ito 40 ? 

.-. 2nr f&(rc =3-1416) 

'oiNfll eflPl bl^llU ^fK®l ^®T?T Mf^fw ' s f% 3 r5 T <k?1 I 

.'. 40 <^# = 40 x 27 c r fa. 

= 8O71 r 

.-. 80rer = 1750 [bf^.ft. = 1000 f&] 

^ 1750 1750 ^ 

<It, r = = TOT 

80tu 80x3-1416 
= 6-963 ftfr?T(Jjm)l 
&5S : 6 • 963 f& (£tm) I 


^OT't'bl 6440 fawlftGld I T»w 'O wmt®r^ CTPST 2° 

= r = 6440 ft.'Rr. 


= 2x— 


180 


K 


I 

90 


5 -tfFBrfrrij-uW'Q' 


= r0 = 6440 x— fa.fir. 
90 


644tc 


fa.fir. 


= 224 • 8 fa.fir. (sftrr) 


fcsa : 224 • 8 fa.fir. (snu) i 


°l I 7 OT.fir. I ^SfT 1 1 CT.'ft. otstc ^witisr *iBN«r Wfc 

W I 

t : qfr, v45C OB = 7 OT.fa. ,45 = 11 OT.fir. i ab 

0 <T>iN>© AM I A 

«iN#il Wtft, s = rQ 

_ 5 llc>f.R 

e=- = - — sr 

r 7c>f.R 
= l-57C^JT i T(2fm) 

^SiT : 1-57 CHl&IlM (smj) I 




Sc&vojq sift's 


>8* 

v I s il5.c < pc®i TO5 ^g|<p|ii 10 c j ic < pc'« <44lU ^goI 9 ! «if's<g i »j <p«i l "sHT; c<pc*J 3 
28° 180 ^r, uw ^vhc^si i 

: 4$, ABC^m B ^ C«W U3|T 10 C*\FF& «IBT <#% S*|?T ^4 R'tjl'e UlOT I 

^=T y!5 ZAOB = 28° 

1 80 

05 = <om4 = — = 90 ms 

2 

*#, ^ AB = s ffism 

'oil^l wtft, 

s=r0 =90x28° fifel* 

= 90x28x— ms 
180 

= \4n 

= 14x31416 fsf^m (sfl?T) 

= 43-98 ms (gnu) 

43-98 

.-. 44»llC«W 4to4 W5t?ty<^W = 4-398 

10 

= 4.4 f^/C^W (gftn) 
fcw : 4 ■ 4 (gftu) 

l 540 fawlfifeto ^sr 9r %\ o c^tM *n?3 w T c^t s*s i 41*1^11*1 Swr ms 

SRS\ 

: ^4#, ^5 4i%IT»4i v \\^9r\ v4 <?ifp 540 fc.fir. ^sr 0 t^ap® 9 iwsfr T (rm^ 9 ^ 
4^ i AO = r = 4imr4 = 540 fc.fir. 

f 7 v 7 jj 

CTff v405 = T = — = MfoilM l 

UoJ 60x180 

’llsjosfl SCO's! « fTf 9 ! = s f^.fsr. 

Wtft, 

s = r0 = 540 x — — — fr.fir. 

60x180 

7x3-1416 

= T^J^T (sftn) 

20 

= 1-1 fr.fir. (gnu) i 

S^?r : <ii4*lbi $wr l • l fofir. (gnu) 4t 1 100 (sim) i 





Scovoiq 5|f^o 


J>8^ 


<pjh^c°i'i5?i +w Pic>jji wm^Fim ' 3 TsjT«rr^r Pr4m mm i mrn^5 c^wi k <*m ®ihj| "sir m 'iHl»i^» 
^pr Vfa 4J4*M mm (71 =3-1416) I 
i I pp) I CUfoillM : 

(i) 75°30' (//) 55°54'53" (hi) 33°22'1T 

il(1)l : 

Ojr 

(i) — «Ife*lH (//) 1-3177 ttf&JlH (mi) 0-9759 <3#mPf 


* i ^m^ (^tw -*ji15vi*i<t» « ^§tm mmcm d ° ' qr c mrnr mw mmr ^r, amH mm cm 
D _R 

180 ~7^ 

« i mm mimtf 2 ffism 3 cm.fr. ^cm, mm *1®% mrm m mrnfrm* ^pr ifo Prfm 
wi 

si mfl> mtffcm mm mum o • 84 frem m. mtfr afr mm» 6 mm ^jsr i ail&fim frfa 
mmi 

<t i tmrncmr c^pf R>ifwi «ii v ii's 2:5:3. « ^e»i crn»ic 4 m ^§Pr m w ? 

& i mfl> cmma^ mmism csiffi^ ^sm cmprfr ’^g^m cmstcam ft*£t i crnma<$Fim 

Mlfeiih #nw ? 


*\ i mitmtf 6440 fr.fr. i mr « rissinr ^t% <mm?g 5° c^m m*cm i mr « wiarcmm 

? 

ir i *jfi% mflmtf 6440 fr.fr. i cfrm « c^Pmi ^t% cm^g 10°6T cth m*cm i 
cifril<p « c'®'§Piiil<i mmSt gm^ m^a ? 

*> i *ft^t mfl> m ^m «iw 1 1 ww» «smfl> ^sm m*cm i mfr cms?g 
30° cmm*r m*cm m^gcsm mjtm 201 ta.wtw’ifwfw ? 

10 i 3®%mitmtf 6440 fr.fr. i 32" ^T c t^TO'sTMf^ 

m^a ? 

11 i mtm 9-30 ^mfrmm'Em^’e mprmmi 


[»W4'o : ^ mm cm^eg 


360° 

60 


= 6° frfr CTH m*cm I 9-30 m m^m « fsrf^refB^ 




15 + 2— ^ 
2y 


mr 17- 
2 


mm] 


i^i m mjfr ^mm mcm m4im 6 fr.fr. cmc*t catos- 36 ww cm qftam m*cm mr cmm?g 
60° crnna^a^mrai ^remmjprfrfmmmi 

ivs i 750 frc°iifr5m gim mfi> frgc's c^ic^i mmt 1 ^ 8' crngg^a^mscm i mi^fwi Sco\ai Pf4mmm i 





Scovsiq 9|f^o 




sinG = = 


VTo 

reftr 1 


'Sll^O^Bf ■sjl 0 


cosmeG = 

secG = — 


'qjvsvger _ VlO 
3 

i 


itRl cotG 


*T¥%?T : c<ic^ 'oi^’ilc'Ofi c^lc^l 5|lc<P r il sine, cosine, tangent, secant, cosecant, 

cotangent ^jfi> fi«it<pMl»if'o < p «i^ v ll'o itiwsr c<p|cil 


: ABC 4^fi> W sinG =— ^ I ^HJ J 


hr^sri 



sine 0 = sin 0, cosine 0 = cos 0, tangent 0 = tan 0, 

secant 0 = sec 0, cosecant 0 = cosec 0, cotangent 0 = cot 0 

(«l) 4$ wf TOrt m wi Ml <tp w* *ht 13i ^ Rrfa to* i c*MlBu 

3fw RT ^rM ( Standard position ) ®fHI I <plc'o^1iJ ' 3 W®C 5 T vshRc^ ^fK 

*rt^ x-^w ?iftr <rar 'amtH < H'qrt rir i 0 c* 'tot 

Rk. < pHRR> < p c^t*f Ryilw Rc<h?*iI rrr ^fK 0 <R*f£ e tR ■ y iR»<M RR£ 'sj^^tr 3 ||<pg<i *rf 1 

RWR#, xplcvs^fj W1 X'OX <RRt x-W, TOY <RRT, y -W 4RI O R*^ ^fiR^I ^fR*)h Rf*& 
OA x ^fK OX #*1! ^ R 5 ^ ^|T>|R R’lD's Rw (anticlockwise) ^CR OA 

'sr^t 0 (fior to 8) 1 

OX <R* 0 WIC‘R ^ql? (initial side) 4R?, OA <R* sttfsRRt^; (terminal side) R*Tf 3RI OA 3#^ 
Rl^Ri^RR O P(x,y ) '*R s fi> I 'okc°l OX R^fiR ®rer y, OY 3R 

x zoqp rrfph (Banos) 1 

^oRft 5 NlC*lfiHCTSr ^31 = \OP\ = r = ^x 2 + y 2 I CT CRsfiRT (TPttfR 0 4R WRJ 


sinG 


= y_ 



r 

cosO = 


X 



r 


pfay)/* 

r/' y 

/e 

O* Q z 

foil) : b 08 










i8 


tan0= ** =?- [x * 0] 

x 

sec0 = '° l ^ Br =- [x*0] 

x 

cosecG = ' a| ^ > ^ = — [y * 0] 

y 

cote = ^ = - [>> * o] 

^ >> 

wfa i I P O r = | OP | > 0 sine « cos0 WTOlt I 04 

sJlI^P ^ x -'OIC^ i§’ 9 fa' ^Tt^T y = 0 W*TT COS ecQ 'Q COt0 ■'RsalRl'S ^RT I 

«l^tolM, OA sstfm ^ y -«CT3T *lfapr X = 0 ^ ^ WRT sec0 « tane 

Ji^'osif«ivo ^?r "stt i 

$,i snft^^i? OA ^?r ^®is" P(x,y) c<pic«ii ^(x^) (fsat « 

ftar V.i <t (*l)) I P(x,y) « iJCjtj,^) x'sokT fc*fir PM « »ro ^tf%l ^i?r 

AOPM « AOP l M l ^*t I 

r 



^kLkLi^L' 

hi hi I |oj?| r i 

^^TtC 1 ?, OP = r,OF[ = r i , x 'Q x { y 'Q y l 1&3?<|v$ I 

... A = A = Z*tfK,Z = A^Z = A 
Xy }\ n r r x r ij 

sin0 = Z = A 
r r x 

cose = z = a 

r r x 

tan0 = — = — ^sjlf^ I 
x x 1 



v&c&vsiq 




m Sllfc* # lr OA «£BT fc*BT 
Mfaaf^X p ^ ^IjT Pi'&l *Tf I 

wfa«i e ^ww 3£®r dw ^r «mt)M ^ 2ff%^ ^ 
04 m^r b'gtiM w ^ e = zm4 ^r (far t-.i*) i 04 
MWIMI ^ to <flW. P fflW OX «flBT fc*BT 

pm to cwnifir ot, om = x,pm = y *mop=r <ror 


y 



ibt W « W rtw 0 m *H'Qnt m i 

(«i) ^ ii^pim 

^ ct , 

i i 


sin0 


sin 0 


®r 


'aiRretfer 

1 


, cosec0 = 




®R 


sin0 


^if^^gf 


cosec0 


W cosec0 


sin0 



WNW, COS0 = y 
'srf^jSf 


sec0 = 

'qR 


_1 = 1 

cos0 

'aifio'^Br 


^fK cos0 = W sec0 = 

sec0 cos0 

4 < p$'»lc<5, tan0 = — - — W cot0 = — - — 
cot0 tan0 

V- V Wl® *lfc*tol ^rc©Ftt^% (Identities) 


(z) sin 2 0 +cos 2 0 =1 

ssm : < ir^fM(^' 5 ri^tc'#r, 


cos0 


_ gft _ 


sin0 = 


J®R 


X 

r 

_ y 


'srf^qer 
W r 1 = x 2 + >> 2 


sin 2 0 +cos 2 0 =-T + ^y 
r r 


2 2 
X +7 





.'. sin 2 0 +cos 2 0 =1 (2R(f^») I 

(i) ’R'*Ml«MC<lOT^UBIf , 11$, sin 2 0 =l-cos 2 0 ^T, cos 2 0 =l-sin 2 0 

wf wn*mi<R, .. 





i8V 


(ii) l + tan 2 0 =sec 2 0 sec 2 0 -1 = tan 2 0 

(iii) 1 + cot 2 0 = cosec 2 © cosec 2 © -1 = cot 2 0 


<?N : Sf^tK "^fT CT, (I&Oi|fl *lklc*|j) : 

(i) sec 2 © -tan 2 © =1 

(ii) cosec 2 © -cot 2 0 =1 


v-b fifejj \>^6\o\ Ri IB* 

ffiERT to (far tr.itr) ^s% X'OX «aw. 7'07 W TOT (Quadrant) 

^fl^T XOY YOX' (*TT^tfM) X'OY' (vsTt^W) 4<R Y'OX (8<f 

<P5ll I 



f53f V.iV 

OX 5lf*lr OA , Prill's <pc°i OA ^ «wtlc*is 

^lir c^H i '^l«i»ih OA ^ wc^lcil P( x, >>) Pi^ i 'okc°i 

| OP | = r I zlll«<p ^f“lr OA iW, P PP>;| '°i^tjJo»isi >ic« > t > ic'®t jc 'Q y ^ fi>^ v lliH'S'i 

r >H»I»HI W *1TO I 

OA uftr SfRTsr t>'g'»lc 5 t $llc<P, jc 'Q y <*RT "SIK I ^>1$ SW^t D'j'olc^ * 1^*1 

oa b'g^it'HtwwRp^r^Bf jc y iwi 

' 0 |rjvj|v S «l^’il'8 




fsin© =— 1 

cos ec 

f A 0 

cos ec© = — 

V r) 


l y) 


1 *NI'ai<p I ^ftir o'g'olc’l P jc 'e C^tffr y ^ 


f 


tan 


tan© = 

V -x 


zz =£ 

X , 


f 


'Q cot 


cot© 


V 


■y y) 


«HT 




*if^o 


i8b 


OA nf“fl?T iS’m P ^sr x c^lfD y 1s Hl^ r <ic®i cos 


f X ^ 

COS0 = — 


V 




rj 


sec 


sec0 = — «W«I'IPW QlC^l c lfv|^<» , *W ie tT^ 5 1 


«fRl3T, jc-«CT 3T MWIWI >; <SGT ’JpT nOT cos ec 


r « 0 


r ^ 

cosec0 = — 

cot 

COt0 = — 

l y) 


l y) 


'Sl^tblM, y MWIWI x *SBT 1 pT I ^51$ y -'SR^T fc»Rr sec 


f r ' 

see© = — 


v. 


xj 




tan 

f 

tan0 =- 

^RsalRl'o ^Rt 1 sin 

f sin0 = — 1 

( x\ 

COS COS0 = — 


l x) 


l r) 

l r) 


p f^ajr 

rj V rj 

C<IC < PlC*'ll ^R'QslTsi'0 I 

5 v tcml\® «ilc s nl& , il?i ?Tl«lW 1*ic»j*i f&wi (f^3f v.i«i)) C^lc^l ^c®il I 5® f&«i«i *il^lc<u c<jo<pIc*iI C^ s t£ e ln adlt«<p 

nf“fl?T ^BT f*i'»ii <?Cfl S'® c^f£*in f2)C < pMf»ll's<P «l flic's?] lb 3* f^flT ^er I 

Y 


$,TT b^M 
sine <3 cosec 'SRi’TFs 
X'< 


O 


'OT b^M 
tan 'Q cof *H1^ 


(5R5wf vsi^HI® <H^<p) 


->x 


8<^£[«t 

cos e sec '=<^ v 1l'o *H^<p 


r 

fbifl: bO«& 


V.io 


jRjpm c tffin *ite ^nwicn QiwMflfo* »i»ic<£ ^rfM^rr wr ^om. i ^rrsj^r 


Sift's 'ontth ( Standard position): 

^o% wr l^o as ^ aftf «rer c^t*t w 1 ? wMlki tfftFs ^ 

’irenrnmi 



St&vojq 




V.ii '0(^11'® ^5®t : 

0 MWIWI C^H I «£BT ®m(jM ^tWT oz «£|?r tB*BT P(x,y) (TPftW OP = r (>0) I 


^i?T0 CTlC'BT Y 



<PC°1 0 C^fc«l?T WftFo »i^c^ '5fl*T OZ Stiffs P R'tjii «i<mlc*i«l ^IfT 1%®^ <PW *Tf I 
0 ’pwl't $.C®1 OPM »l»JC<Pl% Ql'^cet «ifvo' 5 «r OP = r, ^if'jR® ^ OM = x, ^ PM= y 
v R^D® -qls 

^ Sin0 = r = ^sr 

_ . x •'iftR.® ^1? 

Cos 0 =-= 

v PH§)® ^15 

ten 0 = x = 9jp^>«*' 

^WlCMfl CTO q^IGwl ^fQBBt « W-W C?J% *lf*fes <fer 

0° 4^90° HMH >1^: 

0° C^fC‘m cvwi ^1% ox 'W?f 'Q*I?T ^TtW I >o®*ik P(x,o) Wr = op = x 

'5Ts^, 

y o 

Sin 0° = r =7 = 0 








c-o-H-* 

90° '0*13' I ^KP(0,y)^r = OP = y 


Sin 90° = 1 = 1 = 1 
r y 

Cos 90° = 7=7=0. 


?m C*CT >l4tcer$ <^KT3t¥, MWlWl 0 
(i) Sin 2 0 + Cos 2 0 = 1 



*nd> i 


Wf: Sin0 = ^ , Cos0 = ~ , r 2 = x 2 + y 2 

2 2 x 2 +y 2 r 2 

.•. Sin 2 0 + Cos 2 0 = r T =p = 

„ sin0 „ cos0 

<2)tan0 = ^i9- cot0= sin9 



(«) zli's uhl'e? ft>3* RcsmI <pca C*P*iT ^n?T C3 


XX 

Sin, cosec 

X 

■3^55f 'Oi^'ilvj) 


IW 

III 

IV 

tan, cot 

Cos, sec 




II 

1 (+> +) 

(- +) 


III 

IV 

(- -) 

(+.-) 


(8) | sin0 1 < 1 , | Cos0 1 < 1 
ztm : Sin 2 0 + Cos 2 0 = 1 
Sin 2 0 < 1, Cos 2 0 < 1. 

| sin0 | < 1 ; | Cos0 | < 1 



0° 

7t „ 

6 = 30 

O 

II 

o 

O 

VO 

II 

£|r<-> 

to IS 

II 

VO 

o 

o 

Sin0 

0 

1 

2 

i 

s 

S 

2 

1 

Cos0 

1 

V3 

2 

i 

1 

2 

0 

tan0 

0 

1 

s 

i 

s 

'SW'&slRte 


























Stfc'Sfl Sjfefts 


w _ TT. i 4 

Snl4tf 6 1 i I e O <0 < — COS0 =- ^PT, ^PW' 

k 2 / 5 


I 

: R|WMfi|fa<1> ^5PT (Ide 
«il»ral wlf^r, sin 2 0 + cos 2 0=1 


tities) I 


5ST "SIH 


^t, sin 2 0 = 1 - cos 2 0 = 1 -— =1 


25-16 _ 9 
25 ” 25 


sin 0 =± — =±- 
V 25 5 

CTC55 0 ^51$ 0 


sin 0 = - 


sec 0 = 


1 _ 1 _ 5 

cos 0 4 4 

5 


cos ecO 


1 1 5 


cos 0 3 3 

5 

4 *FT POQ W^tl^jsr <lt$. 


tan 0 = 


cot 0 = 


PQ/OP = 3/5 = 3 
OQ/OP 4/5 4 

OQ/OP _ 4/5 _ 4 
PQ/OP _ 47 I _ 3 


~ ^ _ sin0 _ cos0 

TC.JJ : tan0 = , cot0 = 

cos0 sin0 


1 , sec 2 0 - tan 2 0 = 1 


tan 2 0 =sec 2 0 = -1 = — - 1 = 1 = — 

UJ 16 16 


tan 2 0 = — =- 
V 16 4 


WRI 3 , cosec 2 © -cot 2 0 =1 



SCO'S*] 9|f^S 




^t, cot 2 0 = cosec 2 © -1 = 




25 16 

9 ~ 9 


R<P«I : «ll»ral Wtf'T, cos© = = — [C'i'GTTf 

5 

•nets' faar tpict# ^bt poq c$iff *n$. 


PQ = V OP 2 -OQ 2 = V 5 2 -4 2 
= V25-16 = V9 = 3 4W 


,sin0 = ^ 

OP 5 

n PQ 3 
oe 4 

sec0 = - — 

OQ 4 

cos ec 0 = — = - 
PQ 3 

_ og 4 

COt0 = — ^ = — 





TO : 0 

Ol'SJBf 


^7U ^ 

— <0 <7U 
2 


tan0 = -— ^c°l, ^IS 
2 






<P^I— $.0 , Scovs*] 5 lf^s-t»'ST- io'ST 








1 2 „ 3 

— — i 1- 3 — 3 — 

4 4 4 


■‘Pier : i I sin 2 — cos 2 — + tan 2 — sec 2 — + cot 2 — cosec 2 — ‘SET'siH'I'l'fawi 
4 3 6 3 3 4 


I : 


. o ft .71 7Z 2 ft 
sin — + sin — cos — + cos — 
3 3 3 3 

. 71 71 

sin— + cos— 

3 3 


. 2 .71 71 2 ft 

sin sin — cos— + cos — 

3 3 3 3 

. 71 71 

sin cos 

3 3 


^Wf8: 7sin 2 0 +3 cos 2 0 =4 *pr, tan0=-^ 

V 3 

7sin 2 0 +3 cos 2 0=4 

^t, 7sin 2 0 +3(l-sin 2 0) = 4 [vsin 2 0 +cos 2 0 =1] 

^t, 7sin 2 0 +3-3sin 2 0 = 4 
^t, 4sin 2 0 =1 

"4T, sin 2 0 = — 

4 

'STRlit, cos 2 0 = l-sin 2 0 

,i.l 

4 


2 — sin 0 

tan 0 = =— 

cos 2 0 


tan0 = - 


"4T, tan 2 0 =y 


tan 0 = - 


tan 1 © = ±-J= (SNlffa) I 
a/3 

15 cos 2 0 +2sin0 =7 -—<0 <— ^ cot© 

2 2 

?lWr:<WTn^, 15 cos 2 0 +2sin0 =7 
^1, 15 cos 2 0 +2sin0 = 7 [v sin 2 0 +cos 2 0 =1] 

^T, 15 - 15 siri 2 © +2sin0 = 7 


^T, 15sin 2 0 -2sin0 -8 = 0 






5n>vsjl 5|fe)\® 


^T, 15sin 2 0 -12sin0 +10sin9 -8 = 0 
^T, (3sin0 +2)(5sin0 -4) = 0 

2 4 
sin0 = — ^T, sin0 

3 5 

sin0 <0 < — 


sin0 =-— cos0 = Vl-sin 2 0 = ll-— = — 
3 V 9 3 

sin0 = — cos0 = Vl-sin 2 0 = 1 = — 

5 V 25 5 


_ cos0 -i v5 __ . . 2 

cot0 = = — = ^r~ = pPR sin0 = — 

sin0 _2 2 3. 

3 


W cot0 


cos0 ^ 3 . 4 

= = a =— SH10 = — 

sin0 4 4 5 

5 


^1, - 

2 4 


I A = — 'Q B = — 

3 6 

(0 sin(A + B) = sinAcosB + cosAsinB 
tanA - tcmB 


(ii) tan(A -B) = 


1 + tanA ■ tanB 


SfsrK : (0 = sin (A + B)- sin — + — = sin — = 1 

v3 6 ) 2 


7C 7C 7C 7C 

= sinAcosB + cosAsinB = sin — cos — + cos — sin — 

3 6 3 6 

_ a/3 V3 + j_ j__ 3 + j__i [V3 V3 + 1 1 

2 ’ 2 + 2’2 _ 4 + 4 _ 2 ’ 2 + 2’2 

= WW (3^5) I 


W : (ii) = tan(A -B) = tan\ — - — 

V 3 6 



5 co 'Oil ?|f^o 





V3 


^ = 


tanA - tanB 
1 + tanA ■ tanB 


K K 

tan tan — 

3 6 


1 + tan — ■ tan 
3 6 


V3- 


3 


1 + V3- 


V3 


2V3 j__V3_J_ 

3 X 2 _ 3 “V3 




JZ 7Z ^ 

<p|er : A = — 'Q B = — tfl?T ®MJ Picjjl'® «i 001*1 STOH W : 
3 6 


(z) sin(A - B) = sinAcosB - cosAsinB 
(zz) cos(A + B) = cosAcosB - sinAsinB 
(zzz) cos(A - B) = cosAcosB + sinAsinB 


(zv) tan2B = 


2 tanB 
l-tan 2 B 





St&vsij 




h I W <U<Rlfl *3 35£3 'SJT S T 3*3 : 


COS 

4 n n n 

( i ) (u) tan — l- tan --tan — 

n . n 4 6 3 

cos — h sin 

6 3 

4 3k __ 

I cos0 = — 43? n < 0 < — 3C«i tan0 43? sm0 <43 3t*T f3% 3*3 1 

5 2 

2 K 

<5 I sinA = —j= 431 — < A < K 43 C^W) cosA 43?. tanA 43 3t*T 3^o ? 

•v /5 2 

8 I OTQ3t' s llCfe’ J cosA = — 431 cosA « sinA 43^ i&$*RPt3> I sinA 431 tanA 43 3t*T3^o ? 

2 

(t I OTQ3t 'silw., tanA = — — 431 tanA 'Q cosA R’iH'© I sinA 431 cosA 43 3t*T 

12 

R43 3*3 1 


'bl 3313 353 : 

( i ) tan A + cot A = secAcosecA 

.... Il + cos0 . I seed +1 

( n ) J = cosec0 + cot0 = J 

Vl-cos0 V sec® - 1 

..... 1 1 - sinA . 

(m) A = secA - tanA 

V 1 + sin A 

(iv) se c 4 0 - sec 2 0 = tan A Q + tan 2 0 

(v) (sec0 - cos0 )(cosec0 - sinQ )(tanQ + cot0 ) = 1 

, .. tanQ + sec0 - 1 . . 

( vi ) = tanQ + seed 

tanQ - sec + 1 


3 I 3f^ cosecA - — 33, C331W a > b > 0 , ^©E3 3313 3*3 C3, tanA = , 

b 

V I 3f3 cos0 - sm0 = sflsinQ 33,^3 C33TQ C3, cos0 + sm0 = -Jlcos 0 


hi tan0 =-(x*y) 3C3, * Sm9 + > ;cos9 ^3t3f¥3353l 
y xsin0 -}>cos0 


bo I tan0 + sec0 = x 3C3, C33 fa C3, sin0 = 


x 2 -1 
x 2 +1 


hi I ocos0 - bsinQ = c 3C3, 33T3353C3, asm© + bcosQ = ±^a 2 +b 2 -c 2 



\Scova<q stf'fta 


y.x . 2 tt 2^ 2^ 2^ 

0) 5m — hcos — h tan — h cot — 

6 4 3 6 

, . 2^ . 2 tt 1 1 2^ 

(n) 3/an 5m cot — h— 5ec — 

4 3 2 6 3 4 

2 7t ,2^t 2^t 2^t 2^t 

(hi) /an 5in —tan —tan — -cos 

4 3 6 3 4 

71 71 

/an tan — 

, 3 6 71 71 .71. 71 

(iv) 1- cos — cos — I- 5in — 5in — 

' 7t 7t 3 6 3 6 

1 + /an /an 
3 6 




1 -5in 2 


1 + 5in 2 


2 7T 2 ft 

COS b COS — 


2 7E 2 ^ 

cosec cot — 


fs 7C 7C|( 2^ 2^ 

-r- sm — /an — + see /an — 


w'T 


fir o < 0 < — fs^BBr c#^r 

2 ; 


'!WH TOafl i ^ ^wisa^ w '=n^r sw wr i 

b^lPl f^fitf, ^iM C^Pi^ RlWMftRxt* ^ V6|^1|va>)^ 

wrr® (wtjt i «sft wf mot c*m (-e) ^ 


«|^v||vo>|^ f?f% <Ht ^ i «/rt $*isr 1%% tost 


— -0, — + 0 7t +0 , 7t —0 , 
2 2 


'Tjr 'Xrr jr jr 

— + 0, 0 , 271 +0 , 2tc -0 </FR nx — +0 « nx — -0 [BN1BT n *RtW "ffa-'lTf ^ 

2 2 2 2 


0 <0 < — 
2 




*•>*(*) (-0) 


0 <0 < — I 
2 


^4i?raH 0v4 «whh ox c«iw ^sr ^pr 3^ t^itf 

zxoa=o ^fljfir tjs^ ^ pr ^$4 zxo^' = -0 (fSar : 

bv*b) I 0,4 ^ftpr^BTMWlWl />(*,;;) «/HK />(jt,.y) OX «flBT 'Q*Br PX ®T? 

PX ^sf 0,4' Q C^fT TOST I ^C®T QN 0&® OX «/RT '&R ®T? I 

MW^ p(x, y) ,5 R^J*T 2PT5/ &'5'»lc , 1 C^IM.'J x > 0, y > 0 <4^. ON = x, PN = y . 


A OPN « A OQN ZPON = ZQON, ZONP = ZONQ ON 

Racers ^rrw^i ^r^Rifww^rsn 



Sc&voil slf'fto 



A 

A 

s 

P(x,y) 

o 

X* 

N ’ 


. \ 

Q(*,-y> 

Y' 

^*A' 


ffrifl v.^i 



PN = QN OP = OQ. 

Q l^jjT TOpT b^lM SVm <£® <R* tit ^ I Q( x , - ^) I OQN 

Ri^t«Ki cwm on = ^fir, £W = «aw og = = r («ri^) i 

'sKc«l , ^q<i'a] «ilc 9 llb , il C^f ^ 5 'a||»Ml ’ft^. 


sin(-0) 


QN _ 

-y _ PN _ 

'oiFb'gsr 

OQ 

r OP~ 

cos(-0 ) 

_ 

ON 

X - OT =co* 


OQ 

r OP 

tan(-0) 

_ 

QN _ 

-y _ PN _ 


ON 

r ON ~ 


ifl<P$'olG*q, cosec(-0) = -cosec0, sec(-0) = sec0, cot(-0) = -cot0. 

TOT : MWIMI C^M 0 <*BT S'lR&a »| “MfcflFlT *lti$ 

■-. . f n'] . n ( n' rc f n'] ^ n 

{ 6 j 6 { 4 j 4 { 4 j 4 

f it} n f n') Jt / 7C ^ n 

I 3 3 l 3 J 3 l 6 6 


V.io pp) I -0j <RTO MWHlSli&4 |^0 < 0 <— J. 

qfr, OA w ox R^v© ffic* sm b^\c>\ 

ZXOA = G C^M TO I TOS TO uftr OA' OX (TO* ^jST 

ZX07 = y C^M Wt?[ 07 ^Ri(R TO* ^BT ZYOA' = -G 

<PCfl (ft><fl : V.^) I 

m zxoa ' = — + (- 0 ) = --0 
2 2 



StfcVSS 5jfe|\s 


OP OQ p « Q l^wtstw OX «flBTte*BT PM « QN 

A POM « AgCW fiRJBfTOBr ZOMP = ZONQ, ZPOM = ZOQN <SW 

OP = OQ. 

:. tai^efW^Ri 

.-. ON = PM ^QN = OM y 

* A 

P(x,y) / 

OM=x, PM=y / Q(y,x) 

■'■ ON=y, QN=x / 

•'• Q(y,x) e/ 

ANOQ ^ <?¥£SI *tt$, O(T“ 0 | ’ 


sin — -0 I = — = cos0 


cosf — — 0 


tanf — -0 I = — = cot0 




7C I ( 7C 

^<p^«lc<5, cosec 0 =sec0, sec 0 =cosec0 

1 2 ) 1 2 J 


cot 0 = tan0 . 

^ 2 j 


Blfl lr.^ 


»W5<U: c<ic < ^lc*il C^K 0 'S’ifs'Sv® 

.’Pi.. ..i . • f 7C f 7C tU ^ 7U 

»W-V : sin — = sin = cos— 

1 3 J 1 2 6 6 


tan — ) = tanf — -— = cot— 
UJ U 3 J 3 

f 7U ^ ^7171^ 7U 

sec — = sec = cosec— 

UJ 1 2 4 4 


7T ' 

Wfa : 0 <SW 0 C^PH ^ (Complement Angle) I tflCTST »4Wfl>?r sine 

V 2 

cosine, tangent '°i v l?ifwi cotangent ‘4^ secant cosecant ^ I 


b-.ie(<0l — +0 
^ 2 


O<0<- I 
2 


, 5 W 'Of! 5 tf'Ps-«6' s T- io'Sf 



Sc&VfflJl 


oa «m(M ox ^1$sr R^iSl'o fw ^jsr t>^'»ic«i 

zxa4 = 0 «sw <*rc$ ^8 w zaoa ’ = — <?m ^gt (Bar *.*«) i ^i^r, 

2 


zm4=zyo,4'=0 <swzm4'=— +o i 

2 

04 nftisr 'Q’tit P(x, y) MWlMl $P%\ OA' «W «*& 0 4»I-N>1M CT=T 

op = oq ~ s $ i p « g x -tort 'Q3^ pm « QjV ^T&tf*r i 

.-. ZPOM = ZN0O = Z7O0 = e . 

4*R >WWI^ Rl'S'Sr POM « £>OV «W*IWT ZPOM = ZNQO 

ZPMO = ZQNO 

<SW OP = OQ = r 
:. APOM « A0OV ^5RI 

.-. ON = PM, QN = OM 

<4*R P (jc, y) ^0*1 

ON = -PM = -y 

QN = OM = x 

■’■ Q Q(-y,x) 

.-. *n$, I 


. k _ 

sin — 1-0 

l 2 


= COS 0 


j 2 (-*o 


[ 7C _ I -J> J> . Q 

cos — +0 = -^- = -— = -sin0 

v 2 J r r 






x o 


tan — +0 

l 2 


= - cot0 


/; IbiS tr .^3 




cosec — 1-0 = sec0 , sec — 1-0 =-cos ec0 

1 2 J 1 2 J 


cot|^— +0j = -tan0 . 

: C*JC < PlC*ll Wl*1 0 ^ ©MJ ^tf^t S® »l“1^’JC®ll ^0^6" I 

■-P. . .-t . ■ f 27U ^ . ( 71 71 ^ K S 

w^T'T-b : sin — = sin — i — = cos — = — 

k 3 J 1 2 6 J 6 2 


JTt K K . K 

cos — = cos — i — = -sin — = 
l 4 J [2 4 4 





f 5 tc i f 7C jc i n 1 

tan — = tan — i — = -cot— = — ==■ 

{ 6 J [2 3 J 3 V3 


.... |37t 1 l 1 [ 27E ) .. rv rf ll _ . , 

•4l©t : sec — , cosec — 4^?. cot — rn¥^l 

U J { 6 J l 3 J 


tr.i8 (*) I (7C+0) 


o<e < 


*t1^ OA 'onnh OX *iR> 51 SjsTH Dvg'olc’l ZXOA =0 

ifffi?. PtC"? ^SliJ t>'£'»lc , 1 ZAOA' = 7t (fi>3t : lr.^8) I 

^ ZXOA’ = (n +0) . 

OA Tift® 'Q’tiT MWIWI ^ P <*TO. OA' 4<T^*liT Q tiPHBtwf^CTST, OP = OQ = r 

~S$\ 

P 'S Q ^0 x - vs )C" a t*'f] PM <3 QN ®T? ftlf'f I 

A POM « A QON B^WUM ZOMP = ZONQ, ZPOM = ZQON 

OP - OQ - r I ^R%W I 

.'. ON = OM, QN = PM 
P (x, y ) '55 5 T 
ON = -x, NQ = -y 

■■■ Q(-*. ~y) 


-y—y- sin0 


r r 


— = -- = -COS0 

* + Q/(P(x,y) 

>s 

>fe , 

-y y a * 

— — =— = tan0 J<; . 

M 

- x x A'*i~ x> • 

r 


fat tr .*8 

cos ec(j z +0 )= - cos ec0 , sec(7t +0 )= -sec0 cot(rc +0 )= cot0 . 

^T: MWIMI C*PM 0 «£RT W ^ I 

5iksH-io : sin — = sin n +— =-sin— = -— 

l 3 ) l 3j 3 2 

^ 57c ^ ( n } n 1 

U J { 4) 4 V2 






(lK\ f 7U | 7U 1 

tan — = tan 7t H — = tan— = —=■ 

\ 6 ) l 6 j 6 V 3 


4 K A f a i A 

^tW : sec — , cosec — cot — ^ 'SIH I 
^ 3 y v 4 J 6 , 


V.i8 (*l) I (7U -0' 


O<0<- I 
2 


oa ox ^<7 ^ zxoa=q 

^TCiTI ZXOX'=n OX' 

ZX'OA' = -0 (§3T : VA<t) I 

ZXOA' =7U + (—0 ) = 7U - 0 . 

OA P wc-pIc-iI R*^ >W OA' iS 19 !^ 0 c<ic < pIc*iI R^Pr C*PT OP — OQ — r 


~jr 

TM : brR<? 


AOMP « AONQ ZOMP = ZONQ, ZPOM = ZQON 

OP = 0Q = r 

Rr§erqfl I Y 

ON = OM 

QN = PM A > 

P (x, y ) ~sm ^ 

OM = jc, PM =y 

.-. ON = -x, NQ=>> ◄ 1 ~6rSAl 

y N o 

:. Q R*^ Q(-x, y). 

si„(lt-e)=^ =si n 0 ftjl.*, 

cos(k -0) = — - = -— = -cos0 
r r 

tan(k -0) = -¥— = -—= - tan0 
-x x 

cos ec(k - 0 ) = cos ecQ , sec(7t - 0 )= - sec0 W cot(k - 0 )= - cot0 

■sib^T: mwiwi cth 0 <*bt >i^<kjwi '•ltd? i 

Sitajri-ii : sin — 1 = sin n -— = sin— = — 

[ 3 j { 3 j 3 2 

f37z') ( 7t ^ n 1 

U J l 4 J 4 42 

^571^ ( 71^ 7U 1 

tan — = tan 7t = -tan— = — = 

l 6 J l 6 J 6 S 




'Et&vsjq 


^l®f : cosec — \ sec —1 cotf-^- 

U J U J (3j 

: 0 (k -0 ) C^t*t ’'IfMil I *i“£q<p sine <3 cosecant <3 

B^RPfs> i R>$ cosine, secant, tangent <3 cotangent <3 R v lD'o B^RPl^ | 

^ 37C ^ f JT ^ 

b-.iffl 0 <7lW QiwMRiRxP 0 <0 < — I 

V 2 y y 2) 

,0 llC®lll> r iR b-.ivs (^F) <3 V.i 8 (^) ^T^I?T < PCfl ■'’It'G'SJT 

. (to a ) . f (n fl YI . (n ^ 
sin 0 =sin<7t+ 0 > = - sin 0 = -cos0 

V 2 J [ v2 ;J V 2 y 

f 371 f (it Q Y[ (n r ■ a\ a 

V 2 J [ V 2 J] V 2 ) 

(to \ [ (iz Y| (n } 

tan 0 = tan -j 7U + 0 > = tan 0 = -cot0 

V 2 ) [ V 2 )J [2 J 

(to } 

cosec 0 = -sec0 

l 2 


sec 0 = - cos ec0 

< 2 j 


cot^— -0J = tan0 • 

MWIWI CTW 0 I 

( 1 r'\ 

v.i'b (*) I (2 tc -0 ) 0 <0 < — 

V 2 ) 

soft's ' 5 TPi 1< f (27t -0) «ntth b'jvf sllc<p W (-0) C^lC*1d l 

sin(27C -0 )= sin(-0) = -sin0 
cos(27t -0 )= cos(-0 ) = COS0 
tan (271 -0 )= tan(-0 ) = - tan0 
cosec(27t -0) = cosec(-0) = -cosec0 
sec(27t -0 )= sec(-0 ) = sec0 
COt(27t -0 )= cot(-0) = -cot0 
»WMJ: 0 <9?T 'OT'iJ S’lR'S® J1 Hue'll I 






I (in +0 ) Qic<pl e lftf'®<p I O <0 < — 

v 2 J 

«mtiw (in +e) < 7 PW?r ^<nth sm 0 c^isr « (271 +0) 


sin(27U +0 )= sin0 , cos(27U +0 )= cos0 
tan(27U +0 )= tan0 , cos ec(2n +0 )= cosec0 
sec(27t +0)=sec0, cot(27U +0)=cot0 . 

■SJS^J: MWIWI 0 <OT I 

(3n } 

— +0 c<p1cHji «rMi 

l 2 J 

Y+0 = 2ti-(|-0) 

Sin ( y +0) = Sin {In - (| -0)} 
n 

= -sin ( 2 - 0) = -cos0 
• ✓ 3 71 

/. sin ( y +0) = -cos0 
3 71 71 

cos ( y +0) = Cos ( 2 -0) = Sin0 

tan (y +0) = - tan ( ^ -0) = -cot0 

«i^c v l cosec( y +0) = -sec0 
3ti 

sec (y +0) = cosec 0 
cot ( y +0) = -tan0 

"W: MWlWl CTW 0 ^T^it *nd> I 

( n } { n\ 

v.bn i mwimi |^« x— ±0j wieta |^o <0 <— J 1 
Picjjitf ot c $ ictt ww* f^k wr *mr 1 

*tt*f i S (*P) ?N5 C^t®^ ^ ^sw Wflo ^ ^1?r ^ ^ ^ n ^tw ^ 

f 7J \ 

^wi 5 ! 1 fix — +0 '«swfwps^i 

v. 2 j 


0 <0 < — - I 
1 



\Scova<q stf'fta 


<T W ^ : n ^?0T 'SI^'IIC'OH Wt «1TO sine sine «ttTO, cosme 

'Sibil's cos fne 5ll<PC<i ^ilPt I 

« Rcerlvb $,C®1 sine, tangent <3 secant '»l^ v H'8 , jc e ll cosine, cotangent <3 cosecant 4 v tl?hf'S'® 
"5^1 ^<p5.'olw, cosine, cotangent <3 cotangent sine, tangent <3 secant 4 v lRi<if'S'o 


^tKva : ( bx- ±0 C^TO C^H t>'$'olC’l C^lbl ^ &'§'olc , i 2JW '0|«3 > ’ilc's<q CT C 7 ^ 

v 2 , 


ft>$> C^lW PIER'S ^lowi ■*Jc^ ^Pftflo $,c<5 1 


to.: ^8 ’Nw MWIMI 


Prfs 


( 9 k ) _ 

: sin — + 0 C*FfC c tilCTO n = 9 RcerlVto ^JlT I ^sft sin ^ cos 

l 2 J 

^1 ^9~+0 W^T fiflir b^ltH TO sin 43T *RF5pF I 

( 9 k 

.'. sin 1-0 = cos0 . 

I 2 J 

^ Ott ^ f Gjr 

sin 0 <*RT CTO n = 9 Rc®rl\t> «SW 0 sm b^lCM qflPfer sin «£RT 

V 2 y V 2 J 

<R1^I 

.'. sin — -©l = cos0 . 

I 2 J 

( 9 k 'i ( 9 k ^ 

tan — + 0 <WCTO /i = 9 tofl^TOT tan cot <*TCU— + 0 W b'jjtflCM 

\ 2 ) l 2 y 

^tWlT tan <fl?T ft>3? I 

9 k 

.'. tan 1-0 = -cot0 . 

I 2 J 

^ (fa \ 

4<p$.'®lc<i, tan 0 = cot0 

l 2 J 


1 1 TT. jr f 1 Ott ' 

: sin ±0 , cos(lbu ±0)tan 17— ±0 ,cot(l87t ±0),sec ±0 , 

, 2 ) v 2 ) v 2 . 


cosec(87t ±0 


0 c^m^TO spmwi 





Sn>vffltq 


b-.ib- 1 < pI'© v I*J : 


SltajH ivs I (/) sin(lOji+0), (ii) cos 


1 Ite ^ ( 9k 

(iii) tan , (iv) cot 0 '® 

V 6 J { 2 J 

(v) sec »*l?r "STR f«rfa W I 

i 2 j 


' 3 T s lM»t : (i) sin(10jt +0) = sin 20x — 1-0 

k 2 


4*rtW, n - 20 W sin 20x — 1-0 

V 2 > 

sin(10jt +0)= sin0 . 


/■A f 19lt l (c 71 

(ll) COS = COS 071 + — 

l 3 ) l 3 


7t 7t 
cos 12 x — h — 
l 2 3 


n = 12 « -y- sm t>'§'»lt%1 I 

fl97U^ 7t 1 

cos = cos — = — . 

I 3 J 3 2 


(iii) tan 


= tan 27t 

l 6 


.71 7t 
= tan 4x 


2 6 


tany [« = 4 


[ 97U 1 [ 97U 

(iv) cot 0-— = cots — — -0 

k 2 j l 2 


/ 9k 

= -cot 0 

l 2 


= - cot 9x 0 

l 2 

= - (- tan0 ) 



St&\o«q 


Qjr 

= tan0 [ n = 9, — — 0 «fBT 


sec 

( 1771 ' 

\ f 1771 


l 2 , 

1 l 2 J 


[v sec(-0) = sec0] 


sec 


^ ^ 

17x- + 0 
2 


17n 


= cosecO \n = \l,— — , y 


: 

.11 1 101 31 5 

Sin K +COS — K +sin K +COS K +COS— K 

90 30 90 30 3 

_ ,,, _ .11 1 101 31 5 

90 30 90 30 3 

227U 6 . 202 186 300 

= Sin h COS 7U+Sin 7U+COS 7U+COS K 

180 180 180 180 180 


22 

6 

( 

22 ' 

) f 6 ) 


( 

60 ^ 

sin k + cos 

K + sin 

K + 

K 


+ COS 

2n 

K 

180 

180 


180 , 

1 L 180 J 



180 J 


22 6 . 22 6 60 
= sin K +COS K - sin K - cos K +COS K 


180 
K 

cos— 

3 

2 ‘ 


180 


180 


180 


180 






„ , 16tc 

^ 2 477U 

Cos 2 1- Cos 2 

+ Cos 2 

+ Cos 2 

15 30 

15 

30 


iff I tan0 = — ^ cos0 ^ c ttW^T, 
12 


sin0 +cos(-0) _ 51 
sec(-0 ) + tan0 26 


Wf : tan0 = — W cos0 0 O'Plc'k I 

tan0 = — = _5 




12 -12 x 

x = -12, y = -5 

r = -y/x 2 + y 2 = V(-12) 2 + (-5) 2 = Vl44 + 25 




Sto'os b'ST-io'ST 






= Vl69 = 13 
• sin0= z Z = _A 


a -X -12 _ 1 13 

cos0 = — = ^ sec0 = = 

r 13 cos0 12 


sin0 + cos(— 0 ) _ sin0 + cos0 
sec(-0 ) + tan0 sec0 + tan0 
5 12 17 


[ v sin(-0 ) = cos 0 , sec(-0 ) = sec 0 ] 


= 13 13 

_13 _5_ 

12 + 12 


— x— = — [£TCtf®Hs]l 
13 8 26 


: tan0 = -V3 , — <0 < 27U ^0 W ? 

2 

: tan0 ^ 0 ^ R'®1^ I 

R'Slij i?'§'olc’1 tan0 = -V3 = tan n 

^ 3 , 


0 = 


^Sj^WlT-simi — <0 <2% . 

2 

tan0 = -y/3 = tanf 2 k 


5n 

= tan — 

3 

/. 0 = — . Tit —<e<2n 

3 2 


0 — « — . 

3 3 

I O<0 < — I : 

V 2 ) 

sin0 + cos0 = V2 
: sin0 + cos0 = V2 
^T, sin0 = V2 -cos0 
^t, sin I 2 0 =2-2V2cos0 +cos 2 0 
^t, l-cos 2 0 = 2-2V2cos0 +cos 2 0 
^T, 2cos 2 0 -2V2cos0 +1 = 0 



Scovoil 




31, (/2cos0 -l) 2 =0 

31, a/ 2 cos0 -1 = 0 

__ „ 1 K 

31, COS0 = — ==■ = COS — 
V2 4 



%*f3?13l3l30 = — . 

4 

: 0 < 0 <2n 3J3f3tfo >l5l<M e lfD3 33l3Rf3%353 . 
sin 2 0 -cos 2 0 =cos0 
^IWH : (z) sin 2 0 -cos 2 0 = cos0 
31, 1-COS 2 0 -COS 2 0 =COS0 
31, 1-2 cos 2 0 -cos0 =0 
31, 2cos 2 0 +cos0 -1 = 0 
31, (2cos0 -l)(cos0 +1) = 0 

2cos0 -1 = 0 ^331 cos0+l = O 

COS0 = — ^33f COS0 = -1 
2 

7C 

<5$T3, COS0 = COS — ^33f COS0 = COS7I 



0 < 0 < 271 (B«i| I 

f3tf3?13l313 : 0 = — , n . 

3j 

: 2 (SinQ CosQ + ^3) = y/dCosQ + 4 SinQ ?T3l3R 3*3 C33K3 0< 0< 2n 


b-M> 


1 


i I sinA = —i= ~5J?\ sin2A 43 3t3 W ? 

a/2 


3*. 


1 


a/2 


«r. 1 

*1 -300° C^# 313*^3 ? 

3. ^#3 


<. ~ 

2 

3. V2 
3. 


3. 




v5co\S$] 


ii* 


*r. ii 
i « 


vs l sin0 + cos0 - 1 0 

i 0° 

ii 30° 

iii 90° 

PiCbfl C<pHH5 ^i$<p ? 

^.i 

*t. i « ii 

8. 'S V I«W t53f ®I*^|CS1 A 

4 

(i) tan0 = ^ 

5 

(ii) sin0 = ^ 

2 9 

(iii) cos 9 = 25 

Pi cm ci»hfi> 

<F) i « i i (*T) i « i i i («l) i i « iii (^T)i,ii'Qiii 

PlCM BciflS ' 0 llC 8 llC < P <t •R'Q vfa Tfl's : 

C 






2b 


a 

a 2 +b 2 


b 


ab 

fc. tanB ? 

° 

«r. 


2 i 2 

a —b 
a 


1 I '3Tf»T ^JT : 

(0 sin 77t (ii) cos 


( , 197U 

(v) cos ec (vi) sec 


^r. 

*r. 

^r. 


aZ? 


a 2 +b 2 

b 

2 i 2 

a —b 
b 


1171 

~Y 

f 25 rc" 

V 2 J 


(iii) cot 1 tot 


l ■ 3171 
(vn) sin 


(iv) tan 



(viii) cos - 


2571 ^1 

6 J 



Stfcvofl 


V I SfStf'fW (71, 

\ln 137T 9n k 

(i) cos hcos hcos hcos — = 0 

10 10 10 10 

k 5ic 7 jc 1 lit , 

(n) tan — tan — tan — tan = 1 

12 12 12 12 

. 2 tt . 2 57t . 2 87t 2 _ 

(in) sin — hsin hsin hsin — = 2 

' ' fl 1 A fl 1 A 


. .771 13tu 5tc . lire , 

( iv ) sin — cos cos — sin = 1 

3 6 3 6 

, . . 13ti 13 . llTT r *0 , 

(v) sin cos — 7 t-sin cos =1 

3 6 6 l 3 J 


( vi ) tanO =— sinO C'^fl'Q (71, 

4 

is I 'STfa'fM?! W : 

... 9n 5 k . 3 Itt . 5tu 

(z) cos hcos hsin sin — 

4 4 36 36 

.... K 371 571 77t 9k 

(u) cot — cot — cot — cot — cot — 

20 20 20 20 20 

. . . .v . 2 It . 2 ^7T . 2 57T . 2 771 

(777) sin — hsin hsin hsin — 

4 4 4 4 

. . . 2 It 2 ^7T 2 57T 2 771 

( 7 V) cos — hcos hcos hcos — 

8 8 8 8 

/ . .2 1771 . 2 57T 2 3 771 2 37T 

(v) sin hsin hcos hcos — 

18 18 18 8 

bo I 0 = — 3,C®1 PlCJjl'® <J|(>1$. W : 


sin0 +cos0 _ 14 
sec0+tan0 5 


( 7 ) sin 20 =2sin0 cos0 


2 tan 0 


1 *• f IJ111 i-V/ ^ U ill wu _ 

1 + tan 2 0 

(77) sin 30 = 3sin0 -4sin 3 0 
( 777 ) cos 30 = 4 cos 3 0-3 cos 0 


(iv) tan 20 = 


2tan0 

l-tan 2 0 


bb I Stwf® a («ll a l<p|) 4 ^' 5 lf 7 T'f% < f?l W : 


(7) cota = -V 3 ;— < a < 27 t 

.... 1 k 3k 

(77) cosa = — <a < — 
2 2 2 







(iii) sina = - 



n 3n 
— <a < — 


2 2 


(iv) cota = - 

-1; 7t <a <27t 



^W^TTO : 

f jt ") 

■*mo<0 < — 




l 2) 



(i) 2 cos 2 0 = 

= l + 2sin 2 0 

(») 

2sin 2 0 -3cos0 = 0 

(iii) 6 sin 2 0 

-llsin0 + 4 = 0 

0'v) 

4 

tan0 + cot0 = — = 

V3 


(v) 2sin 2 0 +3cos0 =3 


>«l o<0 <2n) 


(i) 2sin 2 0 +3cos0 =0 

(ii) 

4(cos 2 0 +sin0) = 5 

(iii) cot 2 0 + cos ec 2 Q = 3 

(iv) 

tan 2 0 +cot 2 0 =2 

(v) sec 2 0 +tan 2 0 = — 

3 

(vi) 

5 cos ec 2 0 - 7 cot0 cos ecO - 2 = 0 

(vi'i) 2 sin x cos x = sin x (0 < x <2n). 





f&wi ABC 4<pfD ^'qI<pI«i i£W. t>l<p|fwi AB IjfC 9 ®' Zwi 25 CT'.f^T. 3.c«i 0 = ? 

1 41*5 *|C4 4^0 fttl* <P4C4 ? 

*T. ABC 3% WWW 5 TO 'TORS'b TOT TO*lfl>3r >iM5|ij <.vs ^ ? 

3. f^Sf ABOD sin0 ^ »il*i ^CST sffl't TO CT, tan0 + sec0 = x 



D 


4*. to O, ^CTO CTO3 ZB TO ^§)i|»lH TO^ AC ft*f?TTO I 
4f. STsrM" TO CT, tanA + tanB + tanC + tanD = O 

^t. sec0 + cos0 = J)^c®tJ) to 'sir f^f?r to to^^toMItj ^torto i 






(Exponential & Logarithmic Functions) 


wirafw ^<twoui « ipniM?r wim* ft*mr «£«■ cw 

^vojlfliC'o ^s?r <pK* 1 c^ swt i 


^*ol?r cfw1 5 t , ¥l%it 

^ ^11 'Q 'SI ^11 RTklJt TOO'® v llflO<l I 

^FM'Q '0)^=1 11 'SRI faR)j| ^ 2M c t'Q SfiRN <P^0'© I 
J jt> < P 'Q ®T 5 tt%T^ra' <> llfl' w 1llfi < P -»H^^rNJT I 

°Hlfstac»ra RR>^ ^3f 2f*lT e t 'Q 2fc?rf 5 l' isle's i 


> 

> 

> 

> 

> 


^pftir, «T5ii1^i%r « Wf ^wpw tw ^jmjt wre *ii?ict 

•nswi 

^ «l'»PC'i ' 5 rfS}ft 3,C<I I 

> Tpftir, '*iMi®i51ii « «h»i»im wre *ft?nR i 

^ ^Pjh^OTbWW >>iKIc<IJ 'Q 2di'S®l’1 TOC'S v HflC<l I 


b i « '5r^f : W-ifR Gjffisr ?tte 'illWlR'a ^ 4 'SRItOR 'qlWlMl* 

^<r^at^pir = 

R ^f<P®l <5l«<5 ^T??lTR CTT* 

N 7 ra s5 T nl'0lR<P TOD13T <P^ 

Z ^TOl (RIj 

Q ■ J T < P°1 ^FPT ' 5 T??OH CTT* PiC'Tf <PCfl I 


qfr a «*Rsft ^ *HFspF ^ *WtW W *lfoST ^ n 4^ *HtW <jff ^?UT I 

a n RR TOC°l ^l^fDc"? 1®NT ^ a n =a-a-a ( n RR) a 

£Rl. a n ^"Tf ^ a aR n ''II'® I c^wi a ^Tf "5^ 1*RM RT R>Rj (base) aRS, n ^"Tf ^ 
a aR^ICTO ^t><p (exponent) ^RT a <*R I 


<lTOk 3 4 aR<?¥Eaf i%% 3 4 


'srRR, 


f-T 

U, 


^ ^ 2 

'SR(?¥ESft®% — i<R^W 4 I 





» 1 ' 508 | : '* 1 < P <7 1 a e R ^ W»C 
(i) d-a 

{5)a n =a-a-a a C*T*ftW, n e N,n > 1 

: 

JjbC4* W^J a x (a > 0) «SBT ^ 4»BelM WT ^ CT, x p 

a p ^ ^ a x ^?T 33T I ^il^t^t, 3'^ Rt4Ml I Wtf*T, S 

TOBt ^ V5 = 2 • 236067977 (4$ ^ 4Jl*l$C*lfc«l WI5 TO3T USST ^ 

1 f , lf»i < ? R<sls CT«i»i«^T a/ 5 *1*1 f*ic i T‘l"^t 3.«JC^) I a/ 5 ^ «il»i;| 'STffi 

p x = 2-23 p 2 = 2 • 236 p 3 = 2- 2360 

p 4 = 2 ■ 236067 p s = 2 • 2360679 p 6 = 2 ■ 23606797 

RmmI <pw 3^ ‘flRT «il*i;| ’5JH 

^ =3 2 ' 23 =11-5872505 

q 2 = 3 2 ' 236 =11-6638822 

? 3 =3 2 2360 =11-6638822 

^ = 3 2-23S067 =n . 6647407 

^ = 3 2 2360679 = ! ! . 6647523 

q 6 = 3 2 ' 23606797 = ! ! . 6647532 

’tl'QTlt^lTr (<*1$ 4J4*M ^SsT 

4l«R<P ’ft’SF, 3' /5 =11-664x533 

*6-^. •nHft'O ^3T : 

^31 i : asR nsN d = a,a n+l =a n -a. 

n + \ 

f a — N 

Wf : ^jSsf^nf d = a a" +l = q-a-a ...q -a = a" -a 

n ^ll^ 5 

tj4><u : N TOU13T 

-a" =a m+ " 

Stm : MWIWI me N fiPN> ^BT ^ n W «re*T <im a m -a" = a m+n (1) RmmI 

•9^ I 

(i) «fl « = i 



SCO'S*] 9|f^S 


l°l°l 


a m -a 1 = a m - a = a m+l i] 

.'. n = 1 (i) ^©T I 

i*m qfr, n = k (1) W I ^K, a m -a k = a m+k (*) 

a m -a k+l = a m (a k -a) Rpr i] 

= (a m -a k )-a RtjPliT ^MlW] 

= a""* -a NMl* «HI] 

= a" 1+ * +1 R3Ti] 
n = k + 1 , iflBrw(i) Wl 

Jjwik »1lRfv©<P ’srtcaft *F*1% ikeN (1) ^©Tl 


.-. OTCT1CTT ffi,»e N aRTW a m -a n =a m+n 


^© c^lPi^ ^ar^r^i 


^3T « I aeR, a* 0 m,n e N , m ^ n ^c®l — 


SfJJH : (i) m> n '©l^«l m-n e N 

. „m-n n (m-n)+n m r^m v i 

. . a -a =a> ’ = a Fjjsi vj 

m 

:. — -a m ~ n [stcfa ^rcsBT] 
a n 


l a 


n-m 


m > n 
m<n 


(^) m < n '©kc 8 l n-me N 

• „n~m m (n-m)+m n r-™ vl 

. . a -a -a = a Pjjsi sj 

m | 

.-. = f5t^^58T] 

n _/i— /w 

a a 


*1lRf'©<P «llcflk v l 1 ^lI'©C'© Sf5Jt*t W ^ cfl?T «l^*£ s ’f] 
^8 : aeR *m m,n<E N *PT, ^ m ) n =a mn 
^2f<f : a,bsR WheJV *PT, (a-b)"=a n -b" 

[jjjijqf] «rtBn^ 9 Ht^s sw w] 


: a e R, a* 0 ^®T, 
(o) a° = l 


^r-*©, SCO's*] 9|f^s-«»'sr-io' s r 






(8) a n = — , n g N 

a n 

w : *|bc^n *fmr 
croft 


i?r w to im ^3f a m -a" = a m+n tot 


n 

m = 0 a° - a" - a° +n a° = — = 1 Wo *M I 

a n 

^<p^'o|c<5, ^infU m = -n (n g N) ^ W^C ^®T ‘53T, 

a” -a" = a n+n =a° =1 «rfa, a~ n =\ GTC^ $*tE3l?r ^m\ ^faT W 

a" 


i I (*) 2 5 • 2 6 = 2 5+6 = 2 11 


CD — r = 3 5-3 = 3 2 
3 3 

/<ft 3 3 1 1 

^ 3 5 2 5-3 2 2 

,-,(5? 5 5 5 5x5x5 5 3 

1^4 ) 4 4 4 4x4x4 4 3 

(«) (4 2 ) 7 = 4 2x7 = 4 14 

( 5 ) (z 2 ft 3 ) 5 = (a 2 ) 5 • (ft 3 ) 5 = a 2 * 5 -ft 3 * 5 = a 10 ft 15 


* I CP) 6° = 1, CD (-6)° = 1, CD 7” 1 = y 

CO t 2 =\ =— , m 10 _1 =— = 0-1 

7 2 49 10 

(5) 10- 2 =^y = — 

10 2 100 

^TWvsl /n,«eJV^f (a m ) n =a mn Wsf <PM Po Pits OT, (a m ) n = a” 
a* 0 m e TV n e Z 

* : (i) (a m )" =a mn (>) 

, a ^ 0 higN 'Q n gZ 

sfsfcsj ^(/l n > 0, ‘flC’fWI (i) J 1'0J's| <PC51 C^TGTrT $,CUC5, 1 


(*) W'SIPT^, n = 0 iqCTOT (a m ) n = (a m )° = 1 

^ a™ = a ° = 1 [ V n = 0] 

.’. (i)TOI 





Os) n < 0 4^1 n = -k, C^ttW ksN 

<qraar (a m ) n = ( a m )~ k = — — - — - ”~ mlc - - m( -~ k) - " mn 


0 2 m f a mk 


— a =a K ' =a . 


m 

8 I C^Q OT, W m,neN ««BT^T — = a m ~ n , OT»lft*T a * 0 


: m > n ^FT, — = a m ~ n Pp \s] 
a n 

ci m 1 

m<n~5Z ?\, — = PP o] 

a a 

m 

;. — = a ~ (n ~ m) preset- 8] 


ci m a n 

m = n ^C®! , — = — = 1 -a° PTSPt o] 

n n 

a a 

m-m „m-n 

= a —a 


: $*tST -ffis (AR OT CTOT meZ *fBT ^INJT ’imt Aft, <^NfCT 

a ^ 0, *Hvai<p ^spftt ^hai^p ^*1 ®mj Picjjl'® 

^3f 'b : a* 0, b ^ 0 4^1 m,n e Z ^C° 1 , 


(^) a m -a n =a m+n 


a 


(«t )(a m ) n =a mn W(ab) n =a n b n 


„Y> „ n 

a i a 


b b n 


: 

i I 5llf s tf^'5rt^«Hif (a m ) n =a m \<zm^ aeR ^neN 
\\ <^n>G (a-b) n = a n Jj n a,beR ^neN 

« I *1lRFo<P 'silWl^ FPII'Q CT, {— 1 =— , FN1FT a> 0 ^ nsN I 


\aj a 

faX a n 

^sg’Rt (abf = a n b n ^Sf Wft« FT, - = — , ONtOT a,b e R, b > 0, ^ 

V^7 b" 

n<=N I 

8 I ' 5 TW a^O, m,n € Z t l*iN <! P ^ *llxRj<p ^jt>c<P5J l ©r*iJ a m ■a n = a m+n , jpfwi ^l'©j'©l 
FT, a m -a n = a m+n (z) m > 0 <*TC* n < 0 , (zz) m< 0 0 I 





Sc&VSJl 


bVo 

b-'S ^ ‘iRT'^TNJt 

"^T^SSt : «eJV,n>l aeR ^Pl, ^ (*H*T x e R PH' x n - a ^3T, 'a Pi P^ x (& a ^ 
ISR# w^T^T^if^fl 2^T ^« 1 PP ^ 3^T ^» 1 PP <M^lW 5 ?n 

^W(fl (/) 2 4FR -2 ^5?lt 16-431 4^T'^T ) ^ c t (2) 4 =16 4FR (-2) 4 =16 

00 - 27 431 *H^fl - 3 , (-3) 3 = -27 

(iii) 0 4^ 0, <PliH neN, ri> 1 4?' «MJ 0" = 0 

O’v) -9 4^ ppIpi! <H^, < Pl5l 4 1 PI ppIpiI <il«<q ^?D1?r^f ’art'll^ I 

4*ltPT, PI, 

(^P) 3lf^ a > 0 4^, n g N,n>\ "531, 'a Pi a -4^ 4^7 «M*1J *H'a|<P w^T ®llw. I 4$ *H1W^ 
^°IM> yfa J 3]&'8 ^T "531 (yfa 4^ IJPT yfa PHT331) 4^,4^ a 4^ ^IT n'^"^r^ 5 rf'53n 
njw 43£ p f a -43T 'sp’lsr 4^ s f& 4^ ^af ^c°ll — yfa I 

0*1) 3lft a < 0 4W, n g N, n > 1 Roeflva ^THJT "531, 'a Pi a -4^ 4<pfi> '5TI31' n^T ®ilw. "*11 ^Hvai^p I 
4^ »j«ipp yfa Jjj&'s <m] ^ | n WlW ^c«i 4^1 a , H 4 1l'a| < p ^c«i a -4^ PPM n^l ^P1 <H^ I 

(»D o «sbt /i^t^ij Vo = 0 

: (i) a >0 *FT Va >0 
(^) a < 0 4RS. n Rcerlva ^PT, 

Vfl = -^j\ a\ < 0 [PH1P1 \a\ W a 431 W(] I 

«W 4 1 V4 = 2, fc # -2), V^8 = -2 = -V8 , V? = M = ™ “ -' ° 

v 7 11 [-a,^a<0 

^2f *l : a < 0 4^1 n g N,n >\,n Rc«rl\j? 3.c®i PHI'S Pi, tfa = -!^jfl[ 

2HH : *IP1 <pR, j^jaf = x 

'al*c«i, x n = |a| RCT3T ^5Sst] 

^T, x n = -a [|a|^^jS8t] 

^T, -x n = a 

^T, (-xf = a [.’. n ftwi^] 

.'. yfa - -x [^Plf] 

■^o^R yfa =-J^/]^f, C^*i*il a ^ w^st^T «i»iij | 



Sn>\ 8 S 


-V27 

: -V27 =^J( 3 f =-3 

^3T V : a > 0, m e Z neiV,n>l : 5PT, (ji/a) = 4a” 

sW*f Va =x 4a” = y 

x n =a <s&ty n =a” 

:. y n =a” =(x n )” =(x”) n 

y > 0,x m > 0, m^T 

Rwil <PCfl *tl^, y = x m 

^r, 44” =fya) m 
({/ a)"" = 4a” 

a > 0 iflW. — = — ^?T, <7P*ITW m, p e Z n, q eJV, n > 1, # > 1 
n 4 

4a” =4a? 

SfsjH : qm — pn. 

4a” - x x" - a m 

:. ( x y = (a m ) q 

:. x nq =a mq = a pn 
^T, (x q ) n =(a p ) n 

:. x q = a p RplJ n ^ Rc<imI <p«] 

.'. x = 4a^ 

:. 4a”= q 4a p 

' s ilpr*ll« : a > 0 liR?. n,k&N, n> 1 ^?T, 

4a = 4a* 

is - 8 

_i 

^^1 : a sR nsN, n> 1 $.C 5r 1, (<t) a" = 4a a > 0 a < 0 I 

(a m ) n =a nm R3f'bg$^Jl 



St&vsii stfsfts 


1 r n 


J 1 \SJ ^T, vffloq a n =a n = a 1 = a 3P© "5^, a n <fl?T m^st^PTSP© "5J^ I 


ifl «r*ij ^c®lfl G^Gifl ^J^sf v lRi3jG*w ®TWT '5 v lc«l«l »N&e| TO I ^.CiJCS?. I 

*WMJ : a < 0 W hgN, n > 1 Rc«fl\s ^.G 8 ! ^3T ^ C 1 ^ ' J TfS' 

I i 

CT, a" = tyja = - 2 ^jo| = -|a|« 

_i 

Jjwifl jiKIg^r a n tflRT '5TT S T f^fiT Wf^TI 

l \_ 

’5|®^T« : a '55 5 TQ 'srfwW C^E3f a n ^fPT 3 TS?IJT ^ I <4^ G^Gii) a n <fl?T «lhs| "SIH <u*q*Jsi 


3 i'^6®l : fl>0,/neZ W w e TV, n > 1 ^.G 8 ! , ('b) a n = <r n 


:^$®t(<?) « (fc) a n =\fa) =^a m 

C*PftE*T, a > 0, m e Z n e N, n > 1 

m p 

•^®flK p e Z q&Z,n>\ 4'5H"35‘ CT, — = — ^sc<5 ^3f ^ PT, a n =a q 

n q 

^ JJbC<^5l ^RBBT (?m a 33 ^JNJt TOUT (PHtCT a>0 W 

r e Q I S’iwsi «iIg 8 i1mI PF*IT ^rfsr PT, a > 0 ^.G 8 !, r C3> «il<p|Gfi TO I 

^C°1'S a tfl?T ^Ic'ifl g<pIg*i 1 '©ls's»u ^ «Tf I 

tJ^5<U « : ^S[ 'b 4 #\© JJb<P 'f^RR^PTf T TfalsM'©lG<l PT G < plG r ll ^OGTO «mj ^©T I 
^3T io I a>0,b>0 r,s e Q : 5C S T 


m a r -a s =a r+s 
W (a r ) s =a rs 


W ^ = a r ~ s 
a s 

(^) (ab) r = a r b r 


0*p) « (^) ^^:^aaitc^>iiwrc^iT^rOT, 


: (i) a > 0 4^. r { ,r 2 , ,r k e Q ^5FT, 


\ r r 

a 1 a 


a r '-a r '-a\ 


r k r, +r 2 +r y + +r k 

.a = a 


(^) a, >0 ,a 2 >0, , a n >0 r eg : 5C S T, (a { ■ a 2 a n ) r -a[ • a 2 a r n . 



\5covs«q sjf'fts 


«8 pr, a n -a q =a" q 
c<r«llc»'i, a > 0; m,p e Z; n,q e N,n > 1, q > 1 . 

n q 


m P mq np 


1 W 1 V* 


a" -a q - a ^ ■a nq - a nq a nq W'bWt^W] 


1 \mq+np 


PP 'b] 


= a nq RSSsT'b] 


= a nq nq 


= a n q 


'©Mj : 

(0 ^ a x = 1 ^?r, C*PffW a> 0 a * 1 , x = 0 
(ii) ^ a x = 1 ‘53T, C*Pftt*T a > 0 W x * 0 , v ®l$,C 5r 1 a - 1 
(hi) a x = a y "SST, a > 0 a ^ 1 , '®kc c l x = ^ 

(iv) a. x = b x ^?T, OT*nw — >0 jc ^ 0 , ^FT a = b 

b 

$11*31*1 VI W^if : 

^1% a x — b,b y — c c z = a *3T, 'ow CT, xyz = 1 . 

: Sf^Q' ’ts , b = a x , c = b y W a = c z 
*m,b = a x ={c z ) x =c zx ={b y ) zx =b xyz 

^b = b xyz ^b l =b xyz 
:. xyz = 1 . (£P#te) | 

a 

( aXb --i 

ybj 

a -2b *C®1, b-2 

: CI'QTfl' «iIm. a b = b a 


:. b = (a b y =a° 





a V a i - 

WIT- - = — r = a -a 

UJ 6 l 

Va fl J V 


T, a b -a x =a b = 15IW (3^5) I 

• paur , a - 2 b 


2 b 

'2 b\b --1 

b J 


( 2) 2 = ( 26) 2 


=> 4 = 26 6 = 2 (sfolffir) I 

jc <*rar*iKl^rTsri 

wqff : ( WTir ^: =( cVx )* 


^T, (xT x = xx 2 = x 2 


<4 


(*Y =0 


^T, Vx 

2 


3 Y = 9 
2 4 


^Wii I ^ a x =b y =c z « 6 2 =ac - + - = — 

x z >> 

a x =6^ 


^T, a = b x 


'W, c^6 J :. c = b z 
4*I*T 6 2 = ac 


y y i + i 

x .Uz — Ux z 


:. 6 =b x ■ b z =b x z 
2 =— +-=>-+-=— ( at^») i 

x z x z y 




W * fl * T:WfT = 



x x , 

x — x — r = 1 






SCO'S*] 9|f^S 


= (x b ~ c ) b+c X (x c ~ a ) c+a X (x a ~ b ) a+b 

.2 2 2 2 2 .2 

= x b xx xx 

b 2 ~C 2 +c 2_ a 2 +a 2_ 6 2 


= i =^mi 

_1 I 1 

Sites*! i\s | '?lf^ a x = b y = c 2 cflW. abc = 1 CT, x + y + z = 0 

i i 

mm : *1 ft, a x =b y =c z = k. 

a = k x ,b = k y ,c = k z 

abc = k x k y k 2 = k x+y+z 
<W?Jt vs llc?., abc = 1 

k x+y+z =k° 
x + y + z = 0 


i8 I : 


1 + a y - z +a y ~ x 1 + a z ~ x +a z - y \ + a x ~ y +a x 




1 + a y ~ z +a y ~ x a~ y (l + a y - z +a y - x ) a~ y +a~ z +a 




1 + a z ~ x + a z ~ y a~ z { 1 + a z ~ x + a z ~ y ) a~ z +a~ x + a - 


1 + a x - y +a x ~ z a- x +a- y +a~ z 

WR3W# + + 

1 + a y - z +a y ~ x 1 + a z ~ x + a z ~ y 1 + a x ~ y +a x 


a- y + a' 2 + a x a~ z + a~ x + a y a~ x + a y + <T Z 
_ a~ x +a- y +a~ z _ 
a~ x +a- y +a~ z ~ 

2 1 

iff \m a = 2 + 2 3 +2 3 ^,^oW(^troCT, a 3 -6a 2 + 6<z-2 = 0. 

2 1 

: <W?JT ^ft^, a = 2 + 2 3 + 2 3 


a-2 = 2 3 +2 3 


^T, (a- 2) 3 = 2 3 +2 3 


2 1/2 1 


2 2 + 2 + 3 - 2 3 - 2 3 2 3 + 2 3 


<p^l-^8 , SCO's*] 5 if^s-t»'sr- io'sr 



v&c&vssi slf'faa 


= 6 + 6(a-2) -.■2 3 +2 3 =a-2 


<lt, a 3 -3a 2 2 + 3a • 2 2 - 2 3 = 6 + 6a - 12 
<lt, a 3 —6a 2 +\2a-S = 6 + 6a-l2 
^T, a 3 —6a 2 +6a — 2 = 0 

ifcl : 4 x -3-2 x+2 +2 5 = 0 

4* -3 •l**' 2 -+2 5 = 0 

= 0 

(2 X ) 2 - 12 -2" +32 = 0 
/ -12^ + 32 = 0 [»IW 2* = y ] 
/-4^-8^ + 32 = 0 
^ y(y - 4) - 8(y - 4) = 0 
^(y-4)(y-8) = 0 

j/-4 = 0 i 

^T2*-4 = 0 [-:2 x =y] ^ 2 


2* = 4 = 2 2 
x = 2 

x = 2, 3 


_y-8 = 0 

^T2*-8 = 0 [•/ 2 X = y] 

^ 2 X = 8 = 2 3 


4l6f : 

i I W : 

_ 5 n+2 + 35 x 5 n_1 

0) 

W 4x5” 


n 





vs I a = xy p ~\b = xy q ~ l « c = xy r ~ l ^T, OT, a q ~ r b r ~ p c p ~ q = 1 


1 1 

x — x+- 


8 I : (i') 4* -3 2 =3 2 - 2 2x ~'. 

C a ) 9 2x = 3" +1 
070 2* +3 + 2 X+I = 320 

<t I WW : 0) i(a 8 ) J(a*) yfa 7 . 

(a) [i-i{i-(i-x j r'}']"'. 

'Jj I y/a — tfb — Vc W abc = 1 ^ST, W 2Tsrt«t ^ CT, x + y + z = 0 . 

I a m ■ a" — (a m ) n m(n - 2) + n(m - 2) = 0 . 




SCO'S*] *|f*fts 








*1 SM'tWCT, 


f m\P 
a' 

V J 


mp 


= a n , C*NtE*T m, p s Z iW nsN . 


f \\ 

a 

V J 


1 


- a mn , m, n s Z, m * 0, n * 0 


« I SM 6 ! W CT, (ab) n = a" b" , msZ , nsN 


8 I CT, (*P) 

a 3 + a -3 + 1 


a 3 + a 3 Z > 3 + Z > 3 


K) 


3 -3 

a 2 + a 2 +1 


f i lY 2 11 2\ 

a 3 -Z > 3 

v yv 

y 3 -3 a 

a 2 + a 2 - 1 


= a-b 


V 


y 


<? I WW : 


(*) 




r 

x a 

v y 


a+b 


(«) 


a 2 + aZ> Va 


ab — b 3 4a~b 


(»D 




^a + Z? N «-* Z>V-6 

V b J a J 

z> & 

^a + Z?V-* f a— Z>V-* 


v o y 




a 


1 


- + - 


1 


- + ■ 


1 


1 + a m b n + a m c p 1 + b~ n c p + b~ n a m 1 + c p a m + c p b n 

b 


be] 


■ X cal 


s | 


x- _ (a -b )'‘(a-b ) 


-1 \b-a 


(5) 


(b 2 -a- z Y(b + a 1 ) 


-1 \ a-b 


«l OT, 

(*) ^ jc = >> ="* Z> ? ,z = a™Z> r ^ x q - r ■ y r ~ p ■ z p ~ q = 1 . 

(*f) a p =b,b q = c c r = a 'oc<! pqr = 1 . 

(’t) a x = p,a y =q a 2 = (p y q x ) z ®W xyz = 1 . 





ib-V 


I (^) x\fa + y \[b + z \[c = 0 a 2 =bc '»0<l (TPtl'Q 

ax 3 + by 3 + cz 3 = 3 axyz . 

i i 

x = (a + by +(a-by a 2 -b 2 =c 3 ^ (FKt'Q <7T, x 3 -3cx-2a = 0 


i i 


(«0 ^ a = 2 3 + 2 3 ^ CW <7T, 2 a 3 -6a = 5 


C*T)^ a 2 + 2 = 3 3 +3" 3 ^ a>0 OTffl OT, 3a 3 +9a = 8 


(«) a 2 = b 3 Cppfl'Q CT, 


(b\ 


a 

K~bj 


+ 


\a) 


\ _ i 

= a 2 +b 3 


(5)^ A = 1 + 3 3 + 3 3 6 3 -36 2 - 66-4 = 0 

a+6+c=0 ^?T, CT, 


x b +x c +\ Jt c +Jt a +1 x a +x D +\ 


1 1 1 

+ + - 


a , _6 


= l. 


V I (^) a 1 =b,b y =c c z - 1 : 53T, '»0<l xyz = < P's ? 

(*f) jt“ = = z c ‘4^. xyz = 1 : 53T, 'sw ab + bc + ca = ? 

(«D ^ 9* = (27)' ^T.^r^T - ? 

y 


& I ' 3 T5jT*lT i T : 

(*) 3 2 * +2 +27* +1 =36 
W 5 X +3 y =9 
5 "- 1 + 3 3 '" 1 =2 
( 1 ) 4 3y - 2 = I 6 x+y 


3 x+2y 


= q 2jc+1 


OT, 


2 2x + 1 . 2 3, + l = g 

2 x + 2 . 2 ^ + 2 =16 





b-'Jj "HlEliaj ( Logarithm , ) 

Logos 4^1 arithmas ‘jTD ffa y '*I^F ^.c^o 'NfUsi 5^1^ | Logos '®ilc Q ilt?*il 4^?. 
arithmas 7 R'*5T ’ 3 Te?UT PlG*J «ilc o ili> , il I 

»l'Cee| : ^ a x =b C*NfW a > 0 W a * 1 , x b $$ a R>fe<p ^®Tf ^ 4^. 

x = \og a b 

^©4^, ^ a x =b ?$, 'JM x - log a b 

x = log 0 6^,^ a x =b 

40^04 b ^IjlIUcxp a 4^ J ilc*1c'*p x 4^ ( antilogarithm ) <K°l 

4^1 b = anti\og a x 

W log 'Q 3% log 4^ ^5J ?JNT ^ I 

SiKisH i I antilog 2.82679 = 671-1042668 
antilog(9 • 82672 - 1 0) = 0 • 67 1 
^ antilog{6 • 74429 - 10) = 0 • 000555 

: £<i$8iPw> <mw <tc<t log a 4^ ^ w ^mr (4 

G3% ^G'© R l ®lls'0 C^fOTTf ^Ic^) I 
^TTsi^T ’tit, 

log 2 64 = 6 0X5$ 2 6 = 64 4*R log 8 64 = 2 C*TC^, 8 2 =64 

^©WR, 4^ '«rtlfsli»i fo;) fcfes C4 Rpcv© l *H4 |<p 1 4^ g<jg<pIg»iI ^iTt^ 

fs% *TC?T 4^ ' 3 R*ftfa' %»[%'[ Wf' 5 Tt?n g<jg<pIg*iI *H'©j<p ?TS?UtW ® i’1|I5ig»j?i IViIgs 
i c^st^rr , «w iB t^5r^ ' 3 r??ut^ ^mr "stt i 


g#4T : a>0 «fl5tl a > 1 4*R 6*0 iW'W a 

WT^?! I 

■^©JlR (^) log a b = x 'Q C^ 5 ! fl I = l)^fl(^) CSfCT 5 Ctfsff CT, 

Wlog a (a x ) = x ft ) a lo \b = b 


log a b ^t^o 


i I (i) 4 2 =16=> log 4 16 = 2 


1 1 


(*) 5 =-z- = 


5 25 


' c g 5 - =-2 


(«) 10 3 = 1000 => log 10 (1000) = 3 
(8) 7 log 7 9 [.-. a‘° 8 fl 6 = 6] 

(<t) 18 = log 2 2 18 [vlog a a x =jc] 





bcSO 


b <\ : (w-^m c?3% 5itte $m c*m\ ~5&m ftqm ^ ^ 2 ^ 

<^m^rr^c®TT 1) 


i . log, a - 1 iSW, log, 1 = 0 

log, (MxN) = log, M + log a N 


®- l°g. f ^7] = log, M ~ log, N 
\N ) 

8. \og a (M) N = N log, M 
<t. log, M = logj M x log, b 


Site*H 3 I log 2 5 + log 2 7 + log 2 3 = log 2 (5.7.3) = log 2 1 05 


« I log 3 20 - log 3 5 = log 3 — = log 3 4 
5ll3<H 8 I log 5 64 = log 5 2 6 = 6 log 5 2 

Jj3>3T. (z')3ft x > 0, y > 0 <43^. a* 1 33, '©M x = >>3ft £3*33 3ft log, x = log, y 331 1 

(i ii ) 3ft a > 1 iSW, x > 1 331, log, x > 0 

(Hi) 3ft 0 < a < 1 ^3?. 0 < x < 1 331 'sw log, x > 0 

(iv) 3ft a > 1 iSW, 0 < x < 1 ^©E3 log, x < 0 

<t I x 43 31313% 3*31 333 

(0 lo g N /8 X = 3 | 

(ii) 3ft log 10 [98 + Vx 2 -12x + 36] = 2 


3313T3 : (i) C<JC3'§ log /g 



10 

3 


io ✓ \ io 

= (V8) 3 ={J^) 3 


3Tx = 


io 

f 3^1 
2 2 


3 20 

= 2 2 ' 3 ' =2 5 =32 


V ) 
x = 32 



ScO'OJl ?|f^0 




(ii) log 10 [98 + yjx 2 - 12jc + 36] = 2 
98 + Vjc 2 -12jc + 36 = 10 2 = 100 
Vjc 2 -12jc + 36 = 2 
x 2 -12x + 36 = 4 
(jc - 4)(jc - 8) = 0 
x = 4 x = 8. 

Q log * *-log* C x ^log* c-log* a x c log* a-logj b _ j 

, P= a log * *“ log ‘ c x b' ogt c “ log ‘ a x c log * a “ log * * 

log* P = (log* b - log* c) log* a + (log* c - log* a) log* b + (log* a - log* b) log* c. 
"41 log* p = 0 [*151*1 <?«!] 

^1P = £ 0 = 1 

4 I CW OT, x log a }> = y' og a x 
Wf :«!&/? = log a y,q = log a x 
a p = y,a q = x 
(a p ) 9 - y q y q =a” 

(a q y =x p it x p =a pq 
x p = y q "41 x' og a y = y iog a x 

SltesH V I (PPfl'Q C4, log a p x log p q x log ? r x log r b = log a b 
= log a ;?xlog p ?xlog ? rxlog r & 

= (log p q x log a p) x (log r b x log ? r ) 

= log a ?xlog ? 6 = log ? 6 =''&H’ 5 1 , *FI 

§Wtbl CW8OT, + + = 1 

log a(abc) log b (abc) log C (abc) 

: 4%, log a (a6c) = x,log 6 (a&c) = y,log c (abc) = z 


a x — abc, b y — abc, c z — abc 



Sn>vffltq 


i i i 

a-(abc) x , b-(abc) y , c-(abc) z 

1 i i 

(abcf = abc = (abc) x (abc) y (abc) z 

= (abc) x+y+z 

1 1 1 i 

x y z 

Vfc, + + = 1 

log a (abc) log b (abc) log C (abc) 

SitajH io I 'tftfP - log a (bc),q - log b (ca),r - log c (ab) ^ 

1 1 1 

C l f«rf'Q C*T, + + = 1 . 

p + 1 q + 1 r + 1 

: 1 + P = 1 + log a (6c) = log a a + log a (6c) = log a (a6c) 

<^ < P^'olc<5 , 1 + q = log fc {abc), 1 + r = log c (abc) 

( b ) — - — + — - — + — - — =1 

log a (abc) log b (abc) log C (abc) 

. 1 1 1 i 

p + 1 q + 1 r + 1 

ii I ^ ^ TSR (^Q CT, a x b y c z = 1 

y-z z-x x-y 

Wf:#, MfL J^L = J5«£ = k 

y-z z-x x-y 

'®l3.C«l , log a = k(y - z), log b = k(z - x), log c = k(x - y) 

x\oga + y\ogb + z\ogc = k(xy -zx + yz-xy + zx- yz) = 0 
loga* + log b y + log c z =0 
^t, log(a*Mc z ) = 0 
^T, \og{a x b y c z ) = logl [v log 1=0] 
aW = 1 



St&vsjq ?jf^o 


hSsvD 


: 

b I ^ logo = log6 = logc a ° j 

b-c c-a a-b 

\ I a , b, c %% f's r lfi> *l r ll'Qi < P ^f$' ' 3 T??lJT W SfsiH ^?r CS, log(l + ac) = 2 log 6 


o I '*lf^ a 2 +b 2 — lab W (?f<tt'Q CS, lo 


8 I lo 


^-y- = ^ log (ab) = ^ (log a + log b ) 


— — ^- 1 = — (log x + log ^(#8^1, — + — = 7 
3 ) 2 y x 


<t I ^ x = 1 + log a bc,y = 1 + log 6 ca z = 1 + log c ab "531, 

'SM SfsiH ^ xyz = xy + yz + zx 

^ I (^) 2 log 8 A = p, 2 log 2 2 A = q q- p = 4 '53! , 'OW A ^ "SJH W I 

(*T) log*-* 1 = 6 logMx 8 -*’ = 3 "531, W x <*RT "siMl^f?! W I 

°i I ’ 3 Tlslf®r (W-TO C3l% stf'fcs P <43! 'oihjj '^Tf 7 ! (TNtW, 

(*) P = (0.08772 1) 4 
(«l) P = V30-00618 


sm whst Raif^s cwwfl; 1 ®rsttf^i « Wf 

' s llC s lll>*ll <Pfll 3,C°ll : 

Pic&ji i'S'ifU staple's (x, >>) a^cerlc^fi c r s w ^ : 

?It#fb : 

?fl#U : 

« : 

^1#1 b ^ ^Pfe x y 431 ms *!T ~m y=2x ^Pfe 

I ^5T 4^ ^ra®! C?m I 



, 5tt>\s^ $if‘l'o-sj s r-ho' s r 








5 CD VOS 


iSi>8 


^ (x, y ) ^cerlcvM *)H’Jc b iI Wf R’^l's j i»)] < p*H y = x 2 <pk*Hfb $,c*ic^ l 

vs 4 <jpfe (x, y) ^vjt'&rl c\jpH 'SJR’JM y = 2 x W^T^SlT^ri 4*1^2 
TOOT <4^. x 43"f%'j"f%'j' »j|c*i5l W*TT y 43"^© »ih’Jc®il ■'TTOTIT ^Tt?T I 

f(x) - a x *i<p«i ^v?0t x cW^D’ -’K'wlRl'8, ppltW a > 0 ^ a* 1 
CW y = 2 x ,W,x x ,e x ^sTtR^W^WTI 

^H/x) = a tflRT C^K (-qc,qc) t£RR <3® = (0,oc) 


: 

Pi CM ^Fh?H %5J- : 



i 1 

X 

-2 

-1 

0 

1 

2 

*1 

X 

-l 

0 

1 

2 

3 


■ 

y 

l 

4 

1 

2 

1 

2 

□ 


y 

-3 

0 

3 

6 

9 





VS 1 

X 

1 

2 

3 

4 

5 

8 1 

X 

-3 

-2 

-1 

0 

1 



y 

4 

16 

64 

256 

1024 


y 

0 

n 

2 

3 

4 





<t\ 

a 

-2 

-1 

0 

1 

2 

Ell 

91 

1 

2 

3 

m 

5 


U 

y 

1 

25 

1 

5 

1 

5 

25 


y 

5 

10 

15 

20 

25 

Pi CM C<Phfi> ^D<P ~*F(v?H PlC^H <P«! : 

<\\ y = - 3 X VI y = 3x J» 1 y = -2x-3 io 1 y = 5-x 

ii 1 y = x 2 + 1 i*l y = 3x 2 



f(x) = 2 x <*ET C'HIdv*) ' 0 f«P 1 : 

y = 2 X *TC?J x v*RT <PW<pfD nIcm W*TT y »il»i’Jc or llsi vs|Pi<p| St^s^sph 


X 

-3 

-2 

-1 

0 

1 

2 

y 

1 

8 

1 

4 

1 

2 

1 

2 

4 


^ <pMc«r (x, y) vfRT *)H’Jc a il <p^c<n ^tC 1 ^ C®kl1§3r < Tt^'?T '^HTT- 
fi>3f b^- <pp): (i) x ^Hlvaixp | x | ^ '55 5 T y vfRT ’ 5 IT»T 0 

(^pT) ^ ^ s I^R s (f^ ‘Sjr '^if^S ^fife "5^ •ft ^#5, , x— > -oc 3,C®1 
y-»0 

(ii) x ^ *R1W^ 4^.x’ ? TC ! ^5''^5"55 5 Ty 4RT »lh '*rcsT3> I ^#5, 
x — >oc ^5®T y — >oc I 4 C^C^\mj(x) = 2 X WIOM <3® (0, ac) I 


Y 


* 
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W C<J^lic*1 -3 < X < 3 

X 

\>\ y = 2~ x W y = 4 X cl y = 2 2 8 I ^ = 


TPt??*r s T <3^115 i£f^-i£f^ ifK“H I 
^®wR, jJBr'Ml'o^pR^rt^i 
f(x) = y = a x 

f~ l (y)= x = a y [jt y *lRl<'O r i <K3] 

^fK, x y ^ a I'afe*? '«HlEil»l I 
?m : /(jc) = log a JC m\ Ji^'fietRjv© 

a > 0 a* 1 

/ (x) = log 3 x, Inx, log 10 x ^s#t "HlRl'ifw '*FW*T I 

y = log 2 x ^ '°l' 0( P r 1 : 

y - log 2 x <PC®1 y = 2 x ^ R v ltl'o '*PR*R | 
y = x CSPIHT ^ ^Ts?W SliWR 

^PW^T 1*rfa ' J TT5T y = x J ilc v lc ,5 <* I 

(R) = ( 0 ,oo) 

C 3 ®? (D) = (-00,00) 




i I /(jc) = -j— r *pK*Hfi5il « <33? ^sr I 

I x I 

TTCUlK : /( 0) = 7^7 = - ^t^jSsttw | 

I 0 1 0 

.-. x = o f^ps sm Rhjmh ^ i ^i#s * «sbt «hi "sra w^j sm ■qw# 
Rhjmh 

.-. ^PWPWCCICTST D f =R-{Q) 









f( x ) = 


^ jc>0 


^ jc<0 


1 ^ jc>0 

-1 ^jc<0 


.-. aw^Wl'M <33? R f = {-1,1} 


y = f(x) = ln^^,a>0^‘ , ^mn > 'm^C5\CS^'Q <3J3? f¥?T ^<T I 
a-x 

: c<ic^$ '"lHiQi*) ’j^nar *i»iivQi<p ?r??iTfa' w«it j i's«aiffi'8 ^ i 

. a + x > q ^ ^ a + x > q a _ x > o ^ 
a-x 

'spftl (ii) a + x < 0 <SW. a - x < 0 ^ I 

(z) => x > -a tflW. a>x * 1 __ 

=> - zz < jc 4 ^, x < a - 

.’. cvblc»j'i = {jc : -zz < jc} n {jc : x < zz} ~ a a 

= (-zz, oo ) n (a, oo ) = (-zz, zz) 

(zz) => x < -zz zz < x 

=> x < -zz x > a 

{jc : x < -zz} n {jc : x > zz} = <|>. 

.-. SlTO VWCTSr OBfarc 0 

.'. D f = (i) 'Q (ii) C+OJi sff'S C'ulc^O'ifi (-zz,zz)u<|> = (-a, a) 

a-x a-x 

=> zz + x = ae? - xe? 
x + xe y = ae y - a 
^>(\ + e y )x = a(e y -\) 

e y + \ 

y i£) 5 T '3^5»f »||c*i«Z W«1T x 

/. < 38 ? R f =R 


< p|'er : 




<33? ^3 : 


. 2 + x 

. 3 + jc 

. A+x . 5 + jc 

i 1 y = ln 

2-x 

^ 1 y = ln 

3-jc 

v \ y = In 8 1 y = ln 

4—x 5-x 





SCO'S*] 




c?tf*fa ’If'to® ^ w»\z4 R«iI^'o ^far <mI i ^ ^'^esl <w?rf ^c°il : 


C<JC<Plc*ll <5l<S<5 ' 3 T??lJT x 'Ail' ^pj, *H'ai < P s NI'Q|<p I x ^?T ‘ 5 1^ 5 T s Jt s T ^WTSRI^ ' > ^Rr i Ht^P r I 
x tflBT %l»wHc<P | x| Wt 2R s 1*f Wt"53T <W y lil»wM PljjPiRl's'olw ^isjaeifijvo ^l 


i fx *J*Hx >0 
1 — x *PHx<0 


|0| = 0,|3| = 3,|-3| = -(-3) = 3 
{Absolute value fuction ) 
^ x e R ^ vsc<i 


y = f(x)= x 


x ?^x>0 
-x x < 0 


v t*]»i»]h '*pM*T^ 5 JT53n 


.-• C5W =R ^\C<m Rf = [0, 00] 



§Wol /(x) = e 2 -l<x<0 : 

;'H * 

’IWT: f(x) = e 2 ,-l<x<0 


x ^ "sn*? c<jc^$ PiPr<5 - 1 <?lt^ 0 ^ 'src^T 
^s*ift<^H D f = (-1,0) 


^m, -i<x<o /(x) 


f -1 ^ 


^s*rft<*ra? / = 


e 2 ,1 


V J 


b-v <?Nf Bar 


f -i A 
e 2 ,1 


V J 


^IW c^twt *rJlfilfe<WJlM te^liT ^at & 1W £ tfTPHCT <^T afiT I 

«fJlf$rffc*®lM 4$ '®*H0*HW ^K*1W*] <?T#Sf ws? ^*Jl W ^*T I '■MlRhfiW « 

■■isi^iih '<pMcisi C*l^fi>Gifi*i «i'»p r i v l rJ qFs 1^1 vs ilc»ili>*il '5J 5 Tf I 
(1) y = /(x) = a x ^ c° , Hio<ii «i'»p*i ^s*T : 

(0 a > 1 Wx MWIMI *HtW *WtW f(x) = a x I 


*fT*t i> : X 'AiT t H'3| < P *)!&■« ®MJ X ^ »j|*i ^TfC^f f(x) tflBT ■'HTT 


StfcVSfl Sjfefto 




qT 9 ! * : x = 0 ^ t y = a= 1, 

^s?rK, (0,1) R^i 

qT 9 ! vs : x qH|va|<P ^IC'ifl ©MJ X Vila' qt*T sg’^l’I'O ^qq qttq ' 3 Tt^ 
f{x) 4iT tf Ml*|'8 5J5T •tlw I «rfa, X — > QO y o 

^cql 

4qq"f&E3f y = a x ,a> 1 '^PT^? t 1C*i^ ftx5 i 4 cqqtEqT^tt : 

D f = (-Q0, co) <^R f = ( O , oo) 



Y 

f&3J : i 


0 fi ) W 0<a< l,x ^^^^^^^/(x)^ 1 

qw i : ®iq*j qsfq, ■sjq v&hftc^ x ^q qt*r s^Mv© ^q cq^s qi<pc°i ^fiq, x — » oo^pr y — » oo 
^cqi 


qt 9 ! * : ?m X = 0 W y = a = 1 

^©qft, (o, i) iq^cqqiq^tq otas- i 

qft vs : qqq a < l x , *Hl'sn<p qttqq wqj v^iq?. x ^q qt*r ■sjq *ql ^Ptc<p q^Mv© ^Pqq qttq 
qttq y vqqqtqq^Mvs^q qttq^fK y — » oo. 

[[qfr a = — < 1 , x = - 2 ,- 3 , ,-«,^©q*T 

2 


y = f(x) = a x = 


= 2\y = 2\ ,7 = 2". 


V 

\2j 

qft w— » oo ^©qq j— »oo] 

^qq j = f(x) = a x , o<a<\ ^ cqqfsiq fsar $, cqqtsqr qjqf 
^qitq D f = (-oo, oo) ^qi R f = (o, oo) 


^tW : 


i «i©sp»i qsq 4qicv!slc»H <3 cq®? f^fq^q : 


(0 /(x) = 2* (») /(x) = 

(iv) f(x) = e~ x , 2<e<3. 


f\\ x 



\2j 

(v) /(x) = 3‘ 


(iii) f(pc) = e x , 2 < e < 3 . 


2. /(x) — log a* vflq c^HIdiS «i'e9*i q*q 

(/) qfr, y = /(x) = iOj a x qqq o < a < l whFDw cqqrqm x = a y 

qt®t i : qqq y ^ qql^ojq* qtq cqcv© qic<p ^lt^, y — > oo qq ^©qq x <*iq qtq ^ftqrq fqtq* 

qiRvoqqvsr#^ x — » 0 









m \ a° = 1 y = log fl 1 = 0 , 

^ 5 ?lR<?Ktft ( 1 , 0 ) I 

qN « : y »«Br ’‘Wl^pF qtq qrffc, >> 4 ?T qH f^CRT Wfs C’lff® qftqr istfft, 

;y— >-oo ^ 'oKc°1 X ^ qf»f S^Mvo O'lC'o qiC<P X— >oo 

i£)'SH'f53I vs tq y = log fl X, 0 < a < 1 C^lcil 3.C®ll : 

(ii) ^ = log a x, a>l. 

D f - ( 0 , oo) ^ J R / = (-oo, oo) 
qq*T y = log a x,a>l,^H‘ 

qN i : qqq a > l , y ^ q<p°i qic* , ra wqr x qtq q«iN<p isq*. y 
qftqq a#f® ^f*®r *nw qfisr x ® ^ ~s$ i 

^fK, y — > oo X — > oo 


X'- 



-x 


qm * : cqray a = l qnrat >> = log, = o 
cqq# (i, o) i 

qm « s y «jrt qww qnqq wqj y ^ qn qsqffl® ^q m qrfa, j->-qo^tx ^q qR^ 

^qM'® *ic*ij?i ftc<p qifq^'^^fK, x— >o 
^qq /(x) = log a 1 , a > 1 ^ Cqqffrqf&q 8 4 Cqqttqt : 5E 5 lT : 

Df = ( 0 , oo) W Rf = (-00,00) 

/(x) = log 10 x «i'eq>i qsq I 

qqhh : qfq y = f(x) = log 10 x 

cq^ 10° =1 qstwt y = log 10 1 = 0 ^©qR, ONt fl> (1,0) 

R^ll^l 1 

qqq x — > 0 ^®qq y = —00 1 

.-. y = log 10 x o&tifc 1 te cqq tffisr cqqfaq w qsqr 



r 


f&(£l : 8 


X 


^FTfl 

D f = ( 0 , 00) W R f = (-00, 00) 

^W8I f(x) = lnx 'SSG* Plf^srwqwi 
qqiqtq : q ft, y = f(x) = inx 

cq^f e° = 1 qstteit y = in\ = 0 ^©qR, cqqiffr (l, 0) 1 

qqq x — > 0 ^®qq y =— > —00 
.-. jy = /«x csNift^faawi 

qW CqqifDil Cqqf&if) 'Ofeq>«'| <p<q| ^£*11 : 


Y 
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■ 
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Hi 
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B 




















■ 
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■ 
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a 

a 

a 
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■ 

m 

u 

a 

a 

ra 

a 



■ 
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■ 

s 

R 

« 

B 

ft 

m 

a 

■ 

a 

a 



ffl 

■ 
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■ 

■ 

■ 

■ 

B 

4 

e 

a 

a 

a 

a 



■ 

■ 

■ 

■ 

8 

I 

■ 

f/ 

r 

W 

i 

1 

■ 

a 



■ 
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■ 

■ 

«J 

■ 

M 

■ 

• 

a 

a 

a 

a 



■ 



■ 

■ 

■ 

t 

• 

S 
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• 

a 


a 









I 

m 
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■ 

a 

a 


a 
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II 


■ 













































• 

*1 



a 

a 

a 

a 



■ 

■ 

■ 

■ 

its 

* 



■ 

■ 

a 

■ 

a 

a 



■ 

■ 

1 

■ 

■ 

■ 

■ 

m 

■ 

■ 

■ 

a 

■ 

■ 


Wte 


Sc&voil 


^oo 

D f = (0, oo) 

R f = (-qo,qo) 

■’• f (•*) = Inx ^ f&W) OT^IIC'll 3.C°ll : 

"^tW : 

i I cGPc®! Scuffs x 'Q y ^"SlRto j = log 10 x ^ C^Rpifl W I 

* .5 n |~2 [3 P P I 10 I 12 

y -.3 0 0.3 0.5 0.6 ~J I L07~ 

^ i y = iog e x ‘JRT c®prfiar 'oi«q»c r i5i (i) ifl?r x 'Q y ifl?r "sir Pe?t cE%r fraf?r 

^sr w csptf^i i 



RP) 0 R) 1 RD a R) x 
$. I Rp a,b,p > 0 W a * \,b * 1 "531, 'SM 

i. \og a P = \og b Px\og a b 

ii. log a 4a x log 6 4b x log c 4c 'flR' "SIR 2 

iii. 4 og ° y =y Xog ‘ x 

5 v tw]«] vocvljfi «ilc s ilc<p Pcm c<pHf& ? 

R 1 ) i <3 ii R) ii'Q iii (*1) i 'Q iii R) i, ii 'S iii 
v-(t »R 5K^J?T S'Qf] file '?pR x,y,z ^ 0 a x = b y = c z 
« I c<phf5 ^<p ? 

y - - h 2 

R*) a=b z R ) a=c y R) a = c x R) a ■*■ — 

c 

81 PtMC^# ac 4flR5jRl 


RP) b x ■ b z 


RD b x -b y 


Z 

R) b y 


y 

z 


<t I b 2 — ac s,c®i Pi cm C^MfiJ ? 

^ 1 1 2 /-,! 1 2 1 1 2 . . 1 1 z 

RP) - + - = - R) - + - = - R) - + - = - R) - + - = - 

x z y x y z y z x x y 2 




SCO'S*] 9|f^S 


«l C'^rt'Q <71, 


J (in \ ( r n \ 

^ lo g* 77 +1 °g* — +1 °g* — =0 
o c a 


W log k (ab)\og k - +log,(6c)logJ - +log /t (cfl)logJ - 
\bj \c) \a 

(*t) log va b x log^ c x log /c a = 8 

( Jb} 


(^) log a log a log a a a =b 


°i I ^ logfefl = ^r, ^ CPf^tTe (71, a a b b c c = 1 

b-c d-a a-b 

(*f) ^ = l£g*^ = J?I*£ ct, 

y-z z-x x-y 

(i) a y+z b z+x c x+y =1 

W a y 2 + yz + z 2 . b z 2 + zx + x\ c x 2 + xy + y 2 = J 

(?t) ^ lp g*:( 1 + *) = 2 ^r, ^ cw (71, x = 1 + ^ 
log*. x 2 

C*l) ffte (71, log = 21og (x-^x 2 -\) 

x+4J—\ v 7 

(«) ^ a 3 ~ x b 5x = a 5+x b 3x ^1, W (7WQ (71, ;clog/-l = log* a 


(S) ^ a_1 = p, xy b ~ 1 = 9 ,^ c_1 = r *JT, 

^sc< (Tf^ttO (71, (Z? - c) log* p + (c - a) log* q + (a-b ) log* r = 0 

^‘og^) = fclog t (fc) = calog t (ca) ^ q°=b b =c‘ 

a+b b+c c+a 

X(y + z-x) = yjz + x-y) = z(x + y-z) ^ 

log** log*J> log*z 

^5171 «8 (71, x y y z = y z z y = z x x z 

V I H<W-'1*r 5 l <PW P »fl?l «ll s 1j| '5fl i T (Tl^ftw, 


(*) P = 2k^J— , (TKtW n «3-1416,g = 981 4^/ = 25-5 

W P = 10000 xe 005 ' (TPdW e = 2-718 «flW. ^ = 13-86 
«»l In P » 2 • 3026 x log p ^31 InP 43'«ll s lj| ' 5 Jt f T ft4?l W, ' 5 H»T- 

(*) P = 10000 (*) P = -00 le 2 W P = 10 100 x 4e 
io I <7T«tf53f «r«p*l W : 

(^P) y = 3 x (*f) y = -3 X («t) y = 3 x+l 0<I) y = -3* +1 («) ^ = 3“" +1 (5) y = 3 x ~ l 


Scovsj] 9|f^s-c»'sr-io' s l 



Stt)\S <5 Sjfefts 


* 0 * 


i i I PlCbfl '*Fl\*IC r W Ml'o ^Ff^PT 1*PT iSffi?, Csplf&ii] <PW C'tolC»l*i 'Q C^3? Pf4?T W | 
(*) y = l-2 x 
W ^ = log 10 x 
(’I) y = x 2 , x > 0 

i*l f (x) = ln(x - 2) D f « R f : 


1 — x 

ival f (x) = In ^FM^CCl^^GIBlftfa^sri 

1 + x 

i8 I c'slc^i , CS3? , oi«<pi w i 


(*) /(x) = |x|,^m-5<x<5 
W /(x) = x + |x|,^PT -2<x<2 


(«D f(x) 


J u , # 1 x ^0 
[o, # 1 x = 0 


iff I (PfQTIt'Sfl^ : 

2 2x . 2 y_1 = 64 (i) 

^ 6 X — =72 (ii) 

3 

T. (i) <3 (ii) x 'Q y wftWw »i 5 l- 9 ficH <#*^8 w l 
sf. ^T^W'fW ?mPT <PM 1 3^oT *Jll>l$ W I 

*t. X'Gy ^' 5 TPT'#f C-FfWf D^cefJH ^?T ((PPftW 90 °) 

< 5 ftw iff ff*f ffSff ^ 

ifc I (PTQTIt 


log(l + x) = 2 

logx 

2PRJ X FW ^<5 Pi'S Rxjlvs »1»jl<PilC 4 t fffff'Po W I 


*T. 31# ^5l<p«qHfDc<p ^PffffPT W iffffS.Cff'ffl'G Cff, X <^®T ftw »i»j1<PiHfi>C<P I 

«t. spffffwcff, ^um aiPol^^^m^r^H^rew 1 (^) c#r 4^^st^ <?r#3i 3?™ 

^mm\ 


is i OT«?iT«ifc*,y= 2 * 

2 ft 5 CBttffff tffffl. Cff®? W I 

ff. '*Ff9 , Hfi>*] Roll's TFl^PTf^r •'PCS ^FWifwi 

C®NffrffWfol 






fteraf'tita atfta ft 9 #, as^ 9 #) cam, torn, ^a, ^m, a*f «*iai am w» ^nmisar 
cjlffic'o wT i ft 9 # ?ilf*l at a? 9 # atf*la xil'o at “ife I'O'i ^a cal*l s.ca ca^ aa^ ca*wi ata fa4a 
aC«# ?taafaT <3 aaaatC 9 ^ aca ^ I WTC3T ft 9 # ?llfl?r a^o at *1% f%a 4a Ca# ^PT ft* Sl&illil 
^lerfiJ a“i;| a*af ala, ^5t a*at 5,C<5 1 atai*H'»lca at n 4a W*TT ^3f 2jf'a v lll r l <Pfll 3,ca , 
ala 'sjt^rrc^r c<jc < pic»ii ^amFaia* ffaKfta* ^ic'ss ft 9 # atf*ia ata fa*fa a*at w 3 ,c<j i 4^ a^rtca « 
4a at*T 4<pfiJ f^Pr^5 #at n < 8 '°if'os i a W at I ItasifS alo® f*t^#at a$.c©? ^Jc'o <3 ajasja Ws 
’ttta ca waj 4a# fifi'^er <iml <5 a*at aca cafi> ‘ 9 tH»ic<K 9 i3 fai^sp (Pascale’s triangle) aca 9 lfafi^» l 
ft 9 # atf*ia ai^ iw at at «jjf?*r w 9 ttta i ft*$ <^m ^rtcarsata ^ataat ^*jata 

«^risr^ '5 tc«jt ^1 vjm 1 ^ «?rr^ 1 9 taa# c*jftreaa^mrM5ar 'aw^ ata*ca i 

'sraM c*twf 5 w%T - 

> fl^f^f^^p^o 9 TOl 

> ■ y |jhc<P a i Qj^er a*fat <pso'o 9 flaca I 

^ ata(a c t a loss ©?*ij ft 9 # ft^S% a4at w^s v llflC<5 1 

^ nl'Q n C r 4a ataf^fa < psc'o 9 ll«ic<i I 
^ ft 9 # Rail's ata^ta aaait j i*ji^rt^T < p?]c'8 ’tiaca i 


bob ft# (l + y)" 



{Binomials) atf*taataai 


a + b, x-y, l + x, l-x 2 , a 2 -b 2 ^oJlf^f ft 9 # at# I ^taat 4a# ft 9 # all 5 ! (l + >>) fBst 
a#l 4*la (1 + y) C^afaasatsF© (1 + y) atat <p*it'© atfc 'sl^.ca 9 lta 

(1 +y) 2 , (1 +y)\ (1 +y)\ Q+y) 5 twiPTi 

«ll»ral Wtfa, 


(1 + y) 2 - (1 + >0(1 + y) = l+2y+ y 2 

(1 + yf ={\ + y){\ + y) 2 ={\ + y){\ + 2y + y 2 ) =l + 3y + 3y 2 +y 3 

'oi^i'oiw #^ *jaa sifftia ' s rr*rrc^r (l + y ) 4 , (l + >^) 5 *fw*r ■f»r i f?r ji'sm i R»^ (i + y) ^ 

■*(% W ^Iv^cvs w 4^f[> ^5f 9 H% 

^Ic'o (l + y) ct (T^H *j|'o (*j^ n ) 'at *ifoji w*tt (i + y) n fa^% ^wbt^ f^fa <pjiI aw aja i 

n ata o, l, 2, 3, 4, ^r<fr^ apMWiar ataaa war «sft ^n?rfFaf %na^t ataaa i <*m 

jdia»^lfi5 ®iNsil «h»lMWati 



\5covsjq sjf'fts 


*08 


n 'flJl ' 5 Jt*T 


Ql^er 

*twot 

n = 0 

(l +y)° = 

1 

1 

n = 1 

(1 +y)' = 

l + J 

2 

n — 2 

(1 +y) 2 = 

1 + 2^ + j; 2 

3 

n = 3 

(\+yf = 

\ + 3y + 3y 2 +y 3 

4 

n = 4 

(\ + y) 4 = 

1 + 4j; + 6j> 2 + 4j> 3 +y 4 

5 

n = 5 

(l + y) 5 = 

l + 5j^ + 10^ 2 +10/ +5/ +y 5 

6 



(1 + ^)" Pic»jl'® Pi"«qlc« «iho'© *1# I 


{a) (1 + y) n (n + 1) ^?JJ^ I *t%3 C#f I 

(b) y <4^ 0 05*11) (?IE^ ^ 3J?T 1, 2, 3, , n “"tf® C y l«J«. I ^fK y i*ET 

C’fW n *1# C%^ I 


'5R?t : S’lcilil ^G'SJ < P ft*l% y ^ RR>;| m ( Cocfficicat ) <5®ll 

^ I \ (^ y ^ ^l^t Rc<5Ml <moo ^C<5 1 


n = 0 1 

n = 1 11 


n = 2 
n = 3 
n = 4 
n- 5 


1 2 1 

13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 


w ^siot ww Q^obmi «n3i®r i ft*t% ^ c#h 

' Blaise Pascal' 3^ 4mi«l I ^5t$ 4$ *UI»IWC«M ^Sf {Pascal' s Triangle) ^TT 

^1 V |J|»IC-9C 8 1J1 Racers ^Iklc<jj «||»|51| R^cvs isle's *1# I 


*ui»i»c*w ft^cem <imta 

v ijho<pc ,7 i« Qi^er <?ie^ «iN«ii c^t^s *n^ ^t 5 ! o ^5t»r Ptc-9 «ii«. 1 1 ' i 'sfl^nt'ra’ 7 r??iji’ic 9 ii«i 

z)c'8j < pfI5 R<p 5 v lc«i«i *$$ 7 R?UI^' c<jW<p®i I 

: orsp <p^c°i R^iifD ^ ^wer^. ^ff <j1m I 


n = 5 ^ ©MJ fl 9 ^ 'Wf ^PiT : 


1 5 10 10 5 1 



vSc&\o<q 


\o<t 


n = 6 ^ : 

#i=5 io_io_^_5^j 

n=6 1 6 15 20 15 6 1 


.-.(1 + y) 5 =1+ 5>; + 10 / + 10/ + 5/ + / 

:. (1 + y) 6 = 1 + 6y + 15 y 2 + 20/ + 15/ + 6y 5 + / 

4^(1 + / 7 =1+ 7j+ 21/ + 35/+ 35/+ 21/ + 7/ + / 



^TSRH ^ 'Oh'olw C«Rn®r '0kc«l ^1^0 *H?R ^ ^•fa'ol «ItC^ I ^ 

(1 + j) 5 ^5% | sfMc'© ^ 'skc°l (1 + y) A 4?T f^5S% lfl<plsi I ^ftlsT c<lo < plc r ll f^1% ©rMId 

«mj $<p v5 v lcira >iv1 SfWtW 7 ? I ^ '®l<ml 'S'escHil er*lj «ll»jill J lill J lf?i ft*t% 

<?ET I MJI-MWWH l3J^5f TOlT 


n «i<mic r i ^©i?r ft*Br fa&pfar 1 ' 5 rr s rat 




\Tj 


RwtHl 


c<i^lic«i 'ri ^TF© V ■ y 1c i 'M ®i<it^|c r isi ji^Rjvs | ^pt n — 4 ^?T '®c<5 ’Ff 5 rs?lJt 

■5^ 5 f& I T l5 t 2 , t 3 , t 4 , t 5 

W #i = 4«|fPWlJT 51^ : Tj, T 2 , T 3 , T 4 , T s I 
'slcis : 1 4 6 4 1 


'1'$ r l <U<q3j<q <KS >1^1 : 


f 4 ) 

10 


f 4 ) 

10 


f 4 l 

10 


f 4 ) 

10 


(4 

u 




fA \ 


V°y 

y 4 \ 

v 2 y 


(A\ 


= 1 , 

4x3 
” 1x2 


/y 


= -= 4 

1 


= 6 , 


fA\ 


v 3 y 


4x3x2 . _ 

= 4 I 

1x2x3 v 4 


4^ 

V 


4x3x2xl 

Ix2x3x4 


= 1 




(« = 1,2,3, ) 4?TW'IJ'5J^ 









■>jvssk CSlCT* «ihsl ^ -'wer*. «q®ic'o *t# (1 + ^) 4 4?T R$sR>*i ( T 2+l ) 


2 4 ^(i + ^) 5 ^ ^®t?r (r 2+1 ) 'G‘F$<f (r 3+1 ) < ic>i^ ^t^ngsw 2 ^ 3 


(1 + yf 4?rR$fc>«l T r+] ^ wt 




\ r J 



^imr n = 5 «ror*nt 




( 5 ] 

w 

(5 

^5 


= 1 , 


( 5\ 

lu 


- 5, 


(5} 

UJ 


5x4 


1x2 


= 10 


= 10, r* 

1x2x3 14 

5x4x3x2xl 

Ix2x3x4x5 


5x4x3x2 

Ix2x3x4 


= 5 


^®?Tk 



^ ^ic'i-si c’pwi mm 





5 x (5 - 1) x (5 - 2) 
1x2x3 

6 x (6 - 1) x (6 - 2) x (6 - 3) 

1x2 x 3 x 4 






S CD '0*1 SjPl'O 


s = 1 . : =1 


10 j - In) 

fu] = n(n-l)(n-2) (w-r + 1) 

V J 1x2 x 3 x 4 x r 

5 v lc?ll'® <U<Ri?l <PC?1 *11$, 

(4\ 0 ^ , (4) 2 ^ 3 4 

a+y) = l»> -U> /> /> + U> 

= 1 + 4 y + 6 / + 4/ + y 4 

., . ..\5 rs'l ... . (5), +5+, . (5), +5+., . (5-) .. 5 


a+>o’ = „ y + : y + : /+ : /+ : /+ ; y 

l w/ i / V ^ / V-J/ H V 


= 1 + 5jy + 1 Ojy 2 +10/ +5/ +/ 

(1 + jy)” ^ 

Ml 0 M 1 2 M 3 „ 

0 + y) -[ 0 Jy + /> 

, o i n{n-\) 2 n(n-l)(n-2) 3 „ 

= 1- y +ny + — -v +— 1 v + + 1 • v 

1-2 1-2-3 

(1+ y) n 

mi i n{n- 1) 2 n(n-l)(n-2) 3 „ 

(1+ v) =l + ny + — v +— 1 -y + + v . 

1-2 1-2-3 


friW i i (l + 3x) 5 

l 

l l 
1 2 1 

13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 

(1 + 3x) 5 = 1 + 5 • 3x + 10 • (3x) 2 + 10(3 jc) 3 + 5(3x) 4 + l(3x) 5 
= 1 + 15x + 90x 2 + 270x 3 + 405x 4 + 243x 5 


(l + 3a) 5 //)” ///) (3a:) 2 //)’ //)' /j(3a) 5 
4T, (1 +3a) 5 = 1 + y (3a) +y^| ■ (3a) 2 + y^| (3a) ! + y^y (3a) 4 + H«‘ 


= 1 + 1 5x + 90x 2 + 270x 3 + 405x 4 + 243x 5 . 




Sc&VOil 


(1 - 3x) 5 C* 

: *uwwc«m Qi^tem ^sjm 

(1 - 3x) 5 =1 + 5 (-3x) + 10 (-3x) 2 + (10 (-3x) 3 + 5 (-3x) 4 + 1 (-3x) 5 
= 1 - 1 5x + 90x 2 - 270x 3 + 405x 4 - 243x 5 . 


1 

1 1 
1 2 1 
13 3 1 
1 4 6 4 1 
1 5 10 10 5 1 


fr# j iW<.<u 

(l-3x) s "(qW) 0 +ff)(-3xj +f^(-3x) ! +f^(-3x) ! +(^')(- 3;c ) 4 +f|'](-3x) 5 


= 1 ■ 1 + - • (-3x) + — (-3x) 2 + lli^(-3x) 3 + 5 ' 4 ' 3 ' 2 (_3x) 4 + 1 • (3x) 5 
1 1-2 1-2-3 1-2-3-4 

= 1 - 1 5x + 90x 2 - 270x 3 + 405x 4 - 243x 5 . 

= (i+3x) 5 ^°s(i-3x) 5 i 

, ^# 5 ,+,—,+, ’SffaTC 5 ! MT^QTTt ' 3 TCR I 

^ 1 W : 

(1 + 2x 2 ) 7 (1 - 2x 2 ) 7 C* TO I 


^fWvsl 1 + - *tfst^aTOi 


f^ 1 # 


rsviY rsviY fsviY rsviY r8Y2Y 
= — + — + — + — + 

lo^xj \ljk x J l 2 JUi l 3 A x 7 V 4 A x 7 

4 4 8 2 8-7 4 8-7-6 8 8-7-6-5 16 

= 1-1 + + - + r + r + . 

1 x 1-2 x 2 1-2-3 x 3 1-2-3-4 x 4 


4 16 112 448 1120 
= 1 + — + — + — + ^r + - 

XXX X 


(4 2] 4 16 112 448 1120 

1 + - =1 + — + — + ^ + ^ + - 
\ X J XX X X 








SCO'S*] 9|f^S 




I 


f 2^ 

1 - — 




^ x 3 'Q x 6 <*Ef ' 5 T5! 5 t f^f?T ^ I 


J 


: f^®t% *iI^Ic<ij *fl^. 


. 2\ 8 


/W 


v°yv 


f -2 V 


+ 


f -2 A 


+ 


( sv x a Y rsy 


v 2 y 


v 4 y 


+ 


V 3 7V 


:V 


f8Y x 2 V 


+ 


y 




x 

4~ 


+ . 


= M + - 




x 

~4 


+ - 


8-7 x 4 8-7-6 ( x 6 \ 


1-2 16 + 1-2-3 


64 


+ - 


8-7-6-5 

1-2-3-4 


y ..s \ 


v 256 y 


+ . 


2 7 4 7 


= l-2x / +— x 4 — x 6 +. 
4 8 


A 8 


R^f'bc'o C^tt <jlc^ x 3 »Tl$ I x 3 ^ 0 iW x 6 ^ 


.-. x 3 0 ^ x 6 «*BT?R?t— 


8 


: 


(1 - x)(l + ax) 6 <& x 2 1 + Z>x 2 ’tl'QTIt TOT, a'Q b 4 ^ 

f'ffaw I 


: (l-x)(l + ax) 6 = (1 — x) 


(6] 


Yy 


r<c\ 


(ax)° + (ax) + (axj + 


v 2 y 


= (l-x) 


i 6 6-5 i 2 

lH — - ax H a x +. 

1 1-2 


= (1 - x)(l + 6ax + 1 5a 2 x 2 + ) 

= (l + 6ax + 15a 2 x 2 + )+ (— x — 6 ax 2 -15 a 2 x 3 - 

= l + (6a-l)x + 15a 2 x 2 -6 ax 2 -15 a 2 x 3 + 

= l + (6a-l)x + (15a 2 -6a)x 2 -15a 2 x 3 + 


) 


1 + (6 a - l)x + (1 5a 2 - 6a)x 2 = 1 + bx 2 


x 'O x 2 *11$;, 

6a -1 = 0, 15a 2 -6 a = b 

a =— ^b = \5- — -6-- = — -1 = -— 
6 36 6 12 12 


<p*il— ^ , Scovs*i 5 if^s-t»'sr-io' s r 


00 I -o 




Scovoiq slf'fto 


1 A “ 7 

. . a = —, b = — 

6 12 

a = ~, b = — 

6 12 

friWfcl (l-x) 8 (l + x) 7 x 7 

(i - x y (i + x) 1 = a - x)(i - x) 1 a + x ) 1 = (i - x)(i - x 2 y 

= ( l - x ) ^ q ^(- x 2 ) 0 + ^ (- x 2 )‘+^2 (“■ x;2 ) 2 + 3 ^( -,x:2 ) 3+ 4^( -x2 ) 4 + 

(l - x J (1 + x) 7 = (1 - x) (1 - x 2 ) 7 = (1 - x)[l - lx 2 + 2 lx 4 - 35x 6 + 35x 8 - ] 

= (1 - lx 2 + 2 lx 4 - 35x 6 + 35x 8 + ) + {-x + lx 2 - 2 lx 5 + 35x 7 - 35x 9 + ) 

(l - x J (1 + x) 7 = 1 - x - lx 2 + 7x 3 + 21x 4 - 2 lx 5 - 35x 6 + 35x 8 - 

(1 - x) 8 (1 + x) 7 = 1 - x - 7x 2 + 7x 3 + 2 lx 4 - 2 lx 5 - 35x 6 + 35x 7 + 35x 8 

(l-xJ(l + x) 7 ^R^to x 7 35 

x 7 ^^35 

( y Y 

^ | x <fl?T (2 - x) 1 + — x C3* x 3 1^0 W I 

V 2 J 

l-9x(l-05) 8 I 

TfWr : ■R‘ 9 t% 4J<Rl?l <Pttl ‘ 9 tt^, 

/. Y, 1 Y ,, J^YxY (WxY iW*Y fsY*Y f8Y*Y 1 

(2-*) 1+ -x -(2-x) Lb + Lid ♦ 2 M + I + U 2 + 


^ A , 1 1 , , , 8 x 8-7 X 2 8 • 7 • 6 x 3 

(2 — x) 1 H — x — (2 — x) 1 • 1 H — ■ — 1 1 h 

v \ 2 J l 12 1-2 4 1-2-3 8 

= (2 — x)(l + 4x + lx 2 + 7x 3 + ) 

= (2 + 8x + 14x 2 + 14x 3 + ) + (— x - 4x 2 - 7x 3 - 7x 4 

= 2 + 7x + 10x 2 + 7x 3 + 


f 1 Y 

(2 - x) lH — x = 2 + 7x + 10x 2 + 7x 3 + . 

Y 2 j 


^ r j y 

(2-x)|^l + — x = 2 + 7x + 10x 2 + 7x 3 +. 

x =0.1 *t1^. 



St&vss 




r 1 y 

(2 - • l)x 1 + - = 2 + 7x(-l) + 10(-l) 2 + 7(-l) 3 + 

V 

^T, 1 • 9 x (1 • 05) 8 = 2 + -7 + 10 x (-01) + 7(-001) + .. 

^T, 1 • 9 x (1 • 05) 8 = 2 + -7 + -1 + -007 + 

= 2-807 ( ) 
l-9x(l-05) 8 = 2-807 





(0 (1 - y) 5 « (ii) (1 + 2x) 5 «q?T %% f^f?T TO 


TO (1 + y) 5 Wjpb* 


\ I x ^ ^llc'awq 'oiyilw 

(a) (l + 4x) 6 , (b) (l-3x) 7 ^ ?mm 9 FF TO I 

^1 (1 + x 2 ) 8 TO stsfsnTO ’Ft f^f?f TO I <p«nl<p <s i <u<rI*i TO^ (1 • Ol) 8 TO'STR'f^fa 

toi 

81 x TO V 0 |*^i|c?| ftcjjl'S It 9 ^ ^I^C^Sl Spfsrf^T *Ft TO I 

(a) (l-2x) 5 , (b)(l + 3x) 9 
(c) (1 - 2x) 5 (l + 3x) 9 C* x 2 9 tf® TO I 

<t 1 Picijte R^»ivc^ smm 9 ft f^faTO i <it *ui>nyi*i to mwiwi 

TOfc <TJ<Rlf] <K3] 

( o\ 4 ( 1 y 

(a) (1 - 2x 2 ) 7 (6) 1 + - (c) 1-Y 

^ v. 2x; 

fel x 3 *1% (a)(l-x) 6 ,TO* (6) (1 + 2x) 6 ft^sTOI (c) (l + x-2x 2 ) 6 <7F x 3 

TO I 

*i 1 x x 3 ^wW^i^^^mrw^i wtoc^, 

(1 + x) 5 (l - 4x) 4 = 1 - 1 lx + 26x 2 . 


1^1% : fr + j/ ^ : 

4 v l4« (1 + 3 ;)" TO R^R> Rc*j <pmR I ^ 9 l*fc?l «il»wl ft 9 ^ R^R>$ 

(x+^)" n < 2?fa?ijt i (x+j>y toR^^to*!^ 

ft 9 # to < #f^o 1 




Sco'ojq «|f^o 




n [«],[«, In n\ 

(l + y) n =l+ y+ y 2 + y 3 + + /+ + y" 

UJ 2 3 r [n 


<W, (jc + j>) n = Jl + - =x" 1+- 

\ x) { x 


«Y y} , ( nY y } 2 , ( «Y y Y 


(jc + j>)"=jc n 1+ " ^ + 

l 1 r ^ A y 


- +. 


V|M , (n\y 2 , r»v 


(jc + j>)T =/ + x n l y+ 12 x n 2 y 2 + ~ x" 3 j > 3 + 

L A ^ V J i 



(* + *)"=*" 1+ ^ + : 2 + 3 3+ Yr 

U A jcj \l) x x x 


(n\( v} (nY V 2 1 (nY V 3 1 v" 

= jc"+ L jc"-— + _ x n ~ + . jc" ~ + + .jc"- — 

1 X 2 r 2 3 r 3 r- 



fa# *nqi?r s r i w%r 4$ (i+^)” ^ ' 5 f^f i ^ 

n cym o i m%\ w%, 3% 3 ft jc « ^ ^ r fat%r 

33^1 3W 'jc' '‘H 3W ^ I fW R v t§]'s '3tW ^ ^ 

§WVI (jc + _y ) 5 R'^'o ^ST 3$C'® (3 + 2x) 5 ^ fail's f¥?T W I 

*wWl : (jc + j>) 5 = x 5 + ^|jc 4 j> + ^ x 2 y 2 + ^ Jt 2 j> 3 + ^jxv 4 +^ 5 

5 c 4 5-4 3 2 5-4-3 2 3 5-4-3-2 4 5 

= jc +5jc v + jc v + jc v + xy + y 

1-2 1-2-3 1-2-3-4 

= jc 5 +5x A y + l0x 2 y 2 + 10jc 2 j > 3 + 5xy A +^ 5 . 

.’. f*rf?T %% : (jc + y) 5 = x 5 + 5x 4 y + 1 Ojc 3 / + 1 0x 2 y 3 + 5xy 4 + y 5 . 
jc = 3 <4^, y = 2x <PT$ 

(3 + 2jc ) 5 = 3 5 + 5 • 3 4 ■ 2jc + 1 0 • 3 3 (2 jc ) 2 + 1 0 • 3 2 (2jc ) 3 + 5 • 3(2jc ) 4 + (2 jc ) 5 . 

= 243 + 8 1 Ojc + 1 080jc 2 + 720jc 3 + 240jc 4 + 32jc 5 
TJ53IK, (3 + 2jc ) 5 = 243 + 8 1 Ojc + 1 080jc 2 + 720jc 3 + 240jc 4 + 32jc 5 






Stoves 


Sita.'sH ^ i x+— x ^ ’^Ic'ofi v °iyilc*i i>^f *$$ ^r x 




^ : H*l% ^WiT 'oi^llCfl *11^, 


,» . r«\., m . (e\. m 2 . r«\ » r i Y 


= *‘+6^+15 + 20— + . 

X 


x +^ =(xy+ r x 3 ~ x* + ~ x j + 

y 1 I i y I £ r -J r 


6 ^ 3 6-5 4 1 6-5-4 3 1 

— X + 6x H X — H X — — + . 

1-2 jc 4 1-2-3 jc 6 


to : jc 6 + 6 jc 3 + 15 + ^ 3 - + . 

iW x ^ *t*T 15 


§Wiol 2 *£BT R$R* sm *l*f Rf% TO I ^ 

v 2 y 

R^R>S ->iKIc<jj (1-995) 7 <*Er 'STT 5 T ^ 'r‘lRi<p *$$ Rf% W | 

. . f xY 7 (7\ 6 f x'] fl\ 5 ( xY (7\ 4 f xY 

I 2 ) IU l 2 ) [ 2 J { 2 ) \ 3 j 2 ) 

= 128 + 7 . 4 _^ + ^- 32 .^ + ^.l/-Y + 

\ 2 1-2 4 1-2-3 \ 2 


:. 2-- =128-224x + 168x 2 -70x 3 +. 

I 2 


;. 2-- = 128 - 224x + 168x 2 - 70x 3 + . 

I 2 


<W, 2-— = 1-995 
2 

- = 2-000-1-995 
2 

x = 0-01 

x = o-oi : 4ta^ 


2-^i] =128-224x(-01) z +168x(-01) 2 -70x(-01) 2 +. 

2 j 


<11, (1-995 ) 7 =125-7767 C^TsT *tfg) 







io-vs n\'Q^Kn r >lh M$J : 

c r 

PlCt>4 ®T*l > <pfii : 

2 = 2-1 
6 = 3-2-l 
24 = 4-3-2-1 
120 = 5-4-3-2-1 


VbHfSVc^sl WC'f fSc^d TlWJPf 34K Wffa *ltft I 

2 = 2-1 = 2 ! 

6 = 3-2-l = 3 ! 

24 = 4-3-2-1 = 4 ! 

120 = 5-4-3-2-l = 5 ! 


4 ! = 4 - 3 - 2 - 1 

= 4 • (4 - 1) • (4 - 2) • (4 - 3) 

5! = 5-4-3-2-1 

= 5-(5-l)-(5-2)(5-3)-(5-4) 


n\ = n(n-\)(n-2)(n-3) 


n ! C4 C<Pc3lIstell®l (. Factorial ) n 4*1 1 "531 1 



<pf 4 : 


(S'] 5-4-3 5-4-3-2-1 

[?) 1-2-3 (1 • 2 • 3) • (2 • 1) 


5! _ 5! 

3 !x2 ! _ 3 ! (5 — 3) ! 
7 > |_ 7-6-5-4 _ 7-6-5-4 
4 J 1-2-3-4 4! 


3-2-1 


7-6-5-4-3-2-1 _ 7 ! 

4!x(3-2-l) _ 4!x3 ! 



\Scova<q stf'fta 




7! 


4 ! (7 — 4) ! 


'“l 1*1*1 1 4*103 *1# 


n 


n\ 


I r\(n-r)\ 

‘ 9 tww c«p&ira*ii*i»i^c4> or TOrr ^pit, 

n\ 


4<R 

^R, 


'Y' 

v4y 

'Y 

v 3 / 

v r v 


= « 


r\(n-r)\ r 

7! =7 

4 ! (7 — 4) ! c 4 


5! 


= 5 


3 ! (5 - 3) ! c 3 


= « 


«« ^Tt*T ^ I 
c 

r 


n 

1 

^ > \ 

n 

3 


= n 


= n 


= n 

c 

< \ 

n 

n , 


= n 


'o|N?ll Wtf^T 

n = 


'n' 


\ n J 


= 1 = n 


n! 


n! 


c n «!(«-«)! h!(0)! 0! 


.-. 1 = 


1 


0 ! 

0 != 1 . 







*tf^s 


m\ n \ n 
VV c r 


{\ + y) n =\ + n y + n y^+n / + + n / + + n y n 

L/| L") L"l w w 

12 3 r n 


(1 + y)- = 1 + ny + " ( " ~ V + " ( " ~ 1)( " ~ 2) y 3 + " ( " ~ 1)(,i ~ 2)(,i ~ 3 V 
2! 3! 4! 

MR (l + y r= l + „y + ^^Zl)/ + ^«iZlfc2 y 3 + + / 

1-2 1-2-3 


0 + y) n = x" + n x y + n x n y +n x y + + n x nr y r + n y n 

C i C-i c c 


^ (x +y y =x- +nx -‘y + ^l x -y + ~ ~ 2) x-y + 

*1*1% : *RW n «£BT W 

/y\ 

5 I (I + 7)” r^T’Pi r r+1 = /^T,n / 

v / r 

1 ^t, « f^t% i 


(x + 7)" = x” + « x nl y + n x n 2 y 2 +n x n 3 y 3 +n x nA y A +. 


= x- +n*"-V M ^*"-y + ^- 1)(W - 2) x"-y + ^- 1 X»- 2 X»- 3 ) ^-y + / 

2! 3! 4! 


?; + i = ^ n x n -y r 

r c „ 


C*T*llc*'l n f^*t% I 

. r c „ 


( 1 V 

tWii I X — 2 


»l*ll<lh : f^*t% Sal'll <W<Rl*I <PCf] 


J 1 


x ~7) - + v T?J + v T?J + v ~(-?j + v T?J + {~7 

5 _ 4 1 5-4 3 1 5-4-3 2 r O 5-4-3-2 ( 1 1 
x 2 1-2 x 4 1-2-3 [x 6 1-2-3-4 U 8 J x 10 




SCO'S*] 9|f^S 


= x 3 -5x z + 


2 10 10 5 1 


X X 4 X 7 x 10 




V * J 


^ R^R>il Sf^fST t>lilfi> *|Fff^5T^3M 


f 


2 1 


A 8 


2x l - 

V x 2 j 


f 1 


= (2x 2 ) s +8 {lx 1 )' -— + 8 (2x 2 ) 6 


V 2x, 

= 256X 16 - 512x 13 + 448x 10 - 224x 7 + 


f _J_V 

V 2 xj 


+ 8 (2x 2 ) 5 




iii 8 f 


8 f 


jj n(n-\)(n-2) (w-r + 1) 

r r\ 

iii (l+x) n ^ c'o 
= n(n- 1) 

2! 

Pi cm c<phfi> ? 

i 


*4. ii « 


sf. i « iii ^r. i, ii « iii 

^ I (a+x) n -4?T Rise's (n+1) *l*f *i«i«, I n 

'5p«HN(^y ^iPf *4. *]'il'aj<p *q|Pl 

sf. «5 

o I (x+y) 5 - R^I'sc'© ^c®lt : 


T. 5, 10, 10, 5 
st. 10, 5, 5, 10 

8i (1-x) (1+-|) 8 -4?rR$to x 4<twt 


t. -1 


*. - 
2 


st. 3 


«. 1, 5, 10, 10, 5, 1 
1, 2, 3, 3, 2, 1 


,..i 

2 


<N (x 2 +^-) 4 -^ RISC'S X ^ 


A 4 


V 2 XJ 


^.4 *. 6 sf. 8 ^r. 0 

b I (2-x) (1+ax) 5 <?$ x 2 s’Ptg R^vs ^ac 8 ! '4Pt 2+9x+cx 2 ’tt'oTtf TTRT a 'Q c ^ ^ 


T. a = 1, c = 15 
sf. a = 15, c = 1 
<p^l-^ir, Scovs*i *lR's-t»'sr-io' s r 


*4. a = 5, c = 15 
^r. a = 1, c = o 



Stt)\S<5 Sjfefts 


PlCM <\ « tr Rl zlc^S fresRt'Q: 


nc = : — ^ 

r r\{n-r)\ 

‘l I nc = W? 

^.0 *T. 1 «r. n 

v I n = r= lOO^PTnc 4RRR 

^.0 *T. 1 *f. 100 


R.Rfa^RmRf 


R. 200 


b I (x+y) 4 ''HO’I’JpIS RfWftR ^5ff5^t *tt$- 


4 *r. 

1 4 1 

15 5 1 

1 6 10 6 1 

*t. 2 r. 

2 3 2 

15 5 2 

2 7 10 7 2 

bo i Pitjjitf cro t^o ^s?r 

(a) (2 + x 2 ) 5 (*)f 


1 2 1 
13 3 1 
1 4 6 4 1 
6 

6 12 6 
6 18 18 6 
6 24 36 24 6 


00 2-— 
V 2x 


(a) (2 + 3 jc) 6 


(b) 4- — 

v 2x 


/ 1 V 

i^l p — x =r-\96x + sx 2 + S.C 5 '!, p.r s RRlRfaR 5 ^ I 

l 2 ) 

( xY ~ 

bvs I 1 + — X 3 fR*f?T RR I 

V 2j 

b8 I x ^ file's?] 'aiyilw 2 + — x 3 R§^© RR I (1-9975) 6 

V 4 J 

"SIR ^ R*tfw "RR 1 r4tT RR I 

b<? I H*t% ^RRI <1 J<rIsi (1 • 99) 5 RR RR RR *1% RR I 

/ y 

bfel 1 + ^-J n 4R RR Wfc RR I 

’t'WlJT « 







iSl (a) 

0 b ) 


f x ^ 
k-- 

V 3 j 


f 2 k ^ 
x + — 

V xj 


^ R^I'SC'o k 3 45 ■^l 560 '5J 5 T x 45 "SfR 5^ I 
45 R^f'sc's jc 3 45 7 !3! 5 t 160 $,C°1 k 45 515 Ms 555 I 


bb- 1 OTQ5T «ilc^, 

P = (a+bx ) 6 (i) 

Q = (b+ax ) 5 (ii) 

R = (a+x) n (iii) 


5*. (iii) 45 R^R>fD 45i^aifi> sterffl 5*C5 (i) 45 R^R> w i 
«f. 5ft (i) 45 R^jIwi 5^5 'aiyii'o 55ia s t5 (ii) 45 *iwsr 

'si^llc'ss) »i»ih ^5 vsw cm C5, a:b = V5 : 2 l 'B’lR'B'® ^Ic* 1 ?* 4 < pfi> 'pft'o l 

5. c®f*n > e C5, (ii) 45 R$R>s *155 $5<p’jPi*i R oaths 5J%5 *155 s^jPia 

c<iI’1<pc*w >>i»ih I 455 4^n> ft*t% 5tft vScg5 5*5 '*115' c'fwi'Q i§*lft 5® R-^-sjfD 5^aj ^C5 1 



wjtfif^j- ot wf wt ^?r ^©tt wif^i% 
’ItW <#fas I etJlfafod ait «p?r t%2M erJiftfo ( Analytic Geometry ) ^fcsre I »WVoM 

v H'sci« ^Hiwwr^T aiw?r w fcsf?r wrifsrfw c^ar rrit, tar^, Fj^er, fM 

2m*r Wl ^ I HifoW ’ItW^' *N^T ^prf f^s Wt# #t^T i?ene Descartes 
(Cb+\o6 iflw MRK'o) I cwlffss 3^0 wlfife* ait ( Coordinates ) 2W ^Rt TOtgfflEr 

^o% ( Cartesian Coordinates ) *lfaffrs I efJlftfo « erJlftfo 

<p|'s^)?i nhle<p Pi'&i I volt C'to < Pl'®C<P Rc;|<H ®TJlf»lFs?l z)<qvs<p <5<nl I 

ait sm wf Pw%n«i >rv©m ^©% qR'tr smc«w ^nw w^tt 

^ Frfm c#^ ^ i fi€l?r wr *nwr mwimi H$«r « i>^4c>m 

cvwum fsWnBT *N^ 'snM^r wi ai<R wr um wtpt 

wrem >i^<M e i Ptfww ctH» r rtnjt wr i witM^ wrrf^fw fM ^ 

^flCTI&sTT aHfFT<iRf^R| 

^amm1 5 w%r- 

>• ■>i»j'sc e i •‘plc's^lfi tj.hlc's'P?! ^RMtRTMTT tog's ’ilfiw I 
^ ' 5 Pu<i'©l tog's v llfi(.<i I 

> TJt^®!?r ^n^tr ^ti^dt i 

^ mortis *^to 4 1 f^fa tog's v 1Rg<i i 

> ^HIg'sto "sn^lJC 5 ! %§E®R c^ai<f»i Pm<j tog's ’ilsw I 

> Rtsp' M gto R*1JG^ Ql^ef 'Q t^cers c^ai^®! TO] 0's *fRW I 

> R r ^ v ll'so'i«i lai^sr 'Q u^sr 'srjlf»if's<p «i'®p*i apse's RfTCR i 

> *w*iortHl ^toH C^l&cai ®' 9 RT' 9 M tog's v ll5]G < i I 

bb-b'oik'o^l^ >lc^« thl'»p {Rectangular Cartesian Coordinates) 

->i»i'ot«m <n*T e tT ^®t ctfites (Win ~s$m i <*rcfl> d?Rc«w ^ibbt ctctt, ^ t-aw ai^ 
(R <pWc«ffi I^PIT ^?T aic^TJi 5doojc<pt 7 T S I^ 5 T I aRsf& y^sr- ^|^»H r| ai^sj^ c<il'oc a i?i ® v lI5'oW 
5,0=11 I ait^f^f «i<iR* i 's c<p|c*il fr*3?i ^<p 'oi^H Mmr c^pH 0 ! «ilc e ili> r il <p«il 5,o<i I 
>>i»i'sc o i «i<iltj i 's c < plc r il PiPt<5 '»i<it(,l r i Wcfi?i erii $ ’is" , i$ic^ 



StO'SJl 5|f^S 


RRRCRRt f^jR ^jR^ WHf I 4R RJR't Rc»lW ^®!T R1R RfMsc^l RRRtRRf ~5J?5 

(R^tCRt PlPt^ c<P^°1>Jh ^Rsffr RftR I 

CTOt »i*r®C*l RROT »1>IC*^IC*I C^RTO RsMCRRT xox' 4R?. YOY' ^Iwr XOX' (R* x- 

' 5 fR 5 ' (jc -axis), YOY' (R* y (y-axis) ^RS.C^R Rr>j ‘O’ (R* ( Origin ) RRT5RI 



<4R*T R£R ' 5 fRRSRR WW g<io < pIg*iI 1<r>3 P I P Ir 1 ^ CRR 1 XOX' JC 4RI YOY' 
y -«ic ,s m iSRR RR RRI<spg»i PM 4RI PN I 'ol^.c®! y J5 W ^.C'o P = NP = OM = x 

(R* P ( abscissa ) RT jc tjj»i|«<p (x-coordinate) <5CT I 'RRR jc-«w ^G'® P R** 3 $ 

- MP - ON = y P CR*lfi> ( Ordinate ) RT y t* i H'«p ( y-coordinate ) RRt RR I ^ 'Q 

wilBw ^r* TO Rtro rrt rr i ^sRKta p f^jR rjto rrfs y-w^ « x-ww p I^ir 

RR ijR^ CRRTR i*R?. 'slIW 5 jc 'Q y RRt PlC^H <Kfl P t* > hl'«p P(x,y) ad'©l<P RRt SRRR <P-sll 
RRI 

R^jsi 'RRIW ^•‘P (jc,^) s^g^tR RRTR RR 2Pl^fi> 'Jjer <3 R'aliifi) (R^tftT Pic'i'f <pw I '©l^ jc *y 

to (jc,^)«(^,jc)WTj^^ 1 ^ : ^tmi ^srK’R’Rr ww cm <ra «a^®r 44^1 tor 

TOre cror rmi'&w sartor 4io®% ^riot rrt rr 1 ^p> y -to tot otr ^ 

RRt©I 4 « RttR RlTO v§jBf RJRtW TO 1 «|RR x -TOR ^RGR SHWT (R^lfr *HT©J4 OT %F 

S||4G®1 (RRfi* RHhQ|4 RJR I x -'siC’^fl ^RR G4tft> ^JRT iRR^ y -RG 1 ^ ^RR ^JRJ TO I 

^sRft C4tR t^jR *H1^4 W « ROT^T OX « OY ROT Rt TOR ROT1R ?HTO I 
^<P^«lc<5 ^ 'Q (R^rf& OX’ 'S Oy'RRRRRT^TORRRlSRKfRC^RlRsCRI 



Sc&voiq 


^s% 10HIOBW WW TOT mm XOY, YOX', X'OY', TOX 4$ TOfl» ^?T I A TTO 

sJc'sj<pfbc<P D'9'oM ( Ouatrant ) "TO ^?T I 


xoy b^M£4 mm m Rf$?r ^fla?r 'Ml'* fiffo, 

^#T«raT^ffl c^pIc^I Pr*2*i tj > hlc'»p^ fi>^ '“i^h Rfsjj d^oIc’T 3IIg<p I 





Y 


oyvM 

(- .+) 


iWFo&M 
(+ .+) 


O 


vJT b^M 
(- .-) 

Y 

8$ £>$»/*/ 

(+ .-) 


f^3T ii.* 

’ 5 Pus'S) (Distance between two points) 

'5|C 5 T TOX Q(x 2 ,y 2 ) TO 5 !^ ^»i'®c»i ' s i<iFti,'s P 'Q Q x- 

WTO PM « QN ^tf% I 'TOR P Pr^ QN TO "R PR ^tf% I Qfa. yd 

Y // 

P %W = OM = X, y^ 

^ ^ fa. yd / 

TOX P R'TS CW& = MP = y i PR 

Q father = ON = x 2 « NQ = y 2 

.’. fi>l£l ^C'O «||»|*l| ,9 tt^ — 

PR - MN - ON - OM = jc 2 - Jtj r o m n 1 

QR = NQ-NR = NQ-MP = y 2 ~y l 


o M 

f&31 ii.vs 


«l«qj»l 'Siyilcs, PQR TO# lifl'ger TOX PQ Qj^C,«ffl 

PQ 2 = PR 2 + QR 2 
Rf PQ = ±^PR 2 +QR 2 

•'• PQ=±yl(x 2 - ) 2 + (y 2 - y\ f 

:. P q 



Scovojq s|Rs 




PQ = yl(x 2 ~x l ) 2 +(y 2 -y l ) 2 

MC^SJ WW -5?r C^IC^ ‘SJt'T ‘‘iRsjf! I 

0 R^^o P R-*^ ' f ^^' 

QP = ^(x l -x 2 ) 2 +(y l -y 2 ) 2 
= 'J(x 2 -x i ) 2 +(y 2 -y ] ) 2 
■•• PQ = QP. 

P R'^'SFo 0 R^^l 0 R'^'SFo P 

PQ = J(x 2 -x ] ) 2 +(y 2 -y l ) 2 =QP. 


'si^jpi’rjl® : ^iR*^ ( o,0 ) W 3 i i J v oc a i 'SNxqftjvo W C^H R*^ P(x, y) ^ 


PQ = ^(x-0) 2 + (y- 0) 2 
= ^Jx 2 + y 2 

i I (1,1) ^ (2,2) R^ »i»|\eC*l 

fi>R^swi R*R w I 

qfr, P(\, 1) ^ 2(2,2) smf^jwi 

Rwi, xy j i»i'oc 8 i R^iic^p 1&R?'o <p«il ^,c«il i 
R^wra W PQ = ^(x 2 -^) 2 +(y 2 -y x ) 2 

= V(2-l) 2 +(2-l ) 2 

= Vl 2 +l 2 =Vi+T = V2 



Y 

frai ii.8 



* i ^iR 5 ^ 0(0, 0) to R*^ P( 3, 0) 'Q 0(0, 3) wi Rfw w i aoojc<M 
■spud's) R4?J W I RhIU R^ (PTt^ <mc°i W 
«lR<p\s ^ '^51?' 'TfST R 5 ? 

Wf : 0(0, 0),P(3, 0) 'S 0(0, 3)R^ fesffisr TOpT xy 

w OP = V( 3-0) 2 + (0-0) 2 = a/3 2 +0 2 =7^ = 3 4W 
^ 00 = V(0-0) 2 +(3-0) 2 = Vo 2 +3 2 = V? = 3 4W 
W^0 = V(3-O) 2 +(O- 3) 2 

= 4 y 2 + y 2 = V9T9 

= Vl8 = a/2^9 = 3V2 4W 



ScDVOil 


^8 

| erj|f»lR> < P 313 Qj'^sr 35|3*1 4353^31^ OP 43° OQ 43 T 33^" 3 T s lt3' I 

(SnlA3 6 1 vs I 435^ Q^CStf 1$3fi> ^4R^33l3S£3 A(2, 0), 5(7, 0) « C( 3, 4) I Wf 4W3 433.M 
(FPft'Q 431 fi'Jjerfij 'ar®pi 3*3 I fa'SerfD v lf3^]»ll *tlF 3“lf335 3J3 f3*f3 3*3 1 

33l3t3 s xy 33©t3 42,0), 5(7,0) « C(3,4) 43WJ3C33IHI *Ml : 


f&3J ii.'b 





ABC Ql^tem 

AB 3t^3 frrfj (c) = ^7-2) 2 +(0-0) 2 = = 5 4W 

5C ^pfM (a) = V3^77+(4^^ = VM?+4 r = Vl6+T6=4V2 W 
(b) = yj3- 2) 2 + (4 - 0) 2 =Vl 2 +4 2 =Vl7 43^ 

.-. Ql^erfD^ «M»ll = (^5 + 5C + ^ Q31^33 
= (a + 6 + c) 

= (5 + 4V2+Vl7) 43S3S 
= 14-77996 43535(2113) 


8 I C331Q C3, (0,-1), (-2,3), (6,7) 43^ (8,3)^JCTT 



I 


3C3 3#, 40,-1), 5(- 2,3), C(6, 7) 431 Z>(8,3) StTO I xy 4W3 ^33J3 C33TC3 


3J3T : 



SCO'S*] 9|f^S 




Y 



AB V(“ 2 -0) 2 + (3-(-l)} 2 = V(- 2 ) 2 + ( 4 ) 2 = V4 + 16 = V20 = 2V5 

CD <I1^M= J(8-6) 2 +(3-7) 2 =V4 + 16=V20=2V5 I 

AS = CD ^?T 

AD = V(8- 0) 2 + (3 - (— l)) 2 = a/8 2 + 4 2 = ^80 = W5 I 

5C yl(6-(-2) 2 +(7-3) 2 =V8 2 +4 2 =V80=4V5 I 

y4D ^ipMj = 5C 

^s^R^Tt^, ABCD 4^1t> I 

BD = V(8-(-2)) 2 +(3-3) 2 =^(10) 2 +(0) 2 = VlOO = 10 I 

5D 2 =100, AB 2 = ( 2 V 5) 2 = 20, AD 2 = (4V^ 2 =80 
^5 2 + ^D 2 =20 + 80 = 100 
.-. BD 2 = AB 2 + AD 2 

:. ABD ZBAD WWl 

^s?TRi5 WT CT, ABCD 'qlfj'sc^ I 


<p^l-$,t& , Scovsj] 9|f^s-c»'sr-io' s r 


Stbvojl 




^W(fl CPf^lTQ OT, (-3,-3), (0,0) « (3,3) R*^ Rh IB C4IWI Ql^er M' TOt ^JlTT ^fl 

*%, v4(— 3, — 3), 5(0,0) « C(3, 3) sdw R*«j^ I xy *W'SG 0 1 'olcifl '°l^nl*i C^lcil 3.C®ll : 


wtRr, mwiwi Qi^cem ^ i «rcsr abc « 

AB, BC « I 


^5 = ^/{0-(-3)} 2 + {0-(-3)} 2 =V3 2 +3 2 =Vl8=3V2 


5C = 7( 3-0) 2 +(3-0) 2 =Vl8=3V2 

= 7(3 + 3) 2 +(3 + 3) 2 -4l2 =6^2 


(^rr^m, ab+bc = ?>-42+?>42 = 6>/2 = 

I 

.'. fvb-ifT? j isi o ic?i^rt?r ^CiT Wf g^Ic^I 

^gjgr 51 ^ 7 ^ -^n 


y 



^%T%bb-b 


i l 


*l 


alfeww sfw J 

(0 (2,3) « (4,6) 


«^l 
(h) (-3,7) « (-7,3) 


(hi) (<*,&) * (&,<*) 


(i'v) (0,0) 'a (sin0,cos0) 


( 3 ^ 


fl 4 

— ,-l 



l 2 J 


U J 


Ql^fl A( 2, - 4), 5(^1, 4) « C(3, 3) I Ql'qerlB ^ ci?wg 

CT, iflfB i£)^ fi^et I 


« I A( 2, 5), 5(-l, 1) « C(2, 1) isM& Rectal I Rl^rfD ^ w 

8 I A( 1, 2), 5(-3, 5) <3 C( 5, - 1) R^ifisj Wf ’l<oi Wt '*fl¥ R i *it '41^ W I 


<M (-5,5) « (5, it) R^H k 

« I c^s CT, 42 , 2 ), 5(-2, - 2) C(-2V3, 2V3) I 43 *lR>N 

%»r i 4 e Rrfa w i 


5 to ’tf'fas 




SI WltQCT, A(- 5,0), 5(5,0), C(5,5) « D(- 5,5) <SWfl> ^WWM 

b-l ^(-2,-1), 5(5, 4>, C(6, 7 ) ^ Z>(— 1, 2) TOT 9 lfo» b^^BrfD »1ITOR4 ^ 

I 

b I ,4(10, 5), 5(7, 6), C(-3, 5) R^WlH TO1J 5(3, - 2) «W »MCb«l tofa'S) « CTP# 

*1SCI>«) k J*lS'©l I 

io I 5(x, ^) -'°lC'*P’5i <4^ Q( 3, 2) ^t>jh I SW'f'^T CT, 

y 2 — 4_y — 6x + 13 = 0. 

ii-vs QKptWWM C*W*1 (/Traa of Triangles ) 

'oihal wtf*r, r®*ifi5 %»[ ^iotwiTO <psc*i ^ f'©»ifi5 TOf c*iM m®i 

^r?«fwar *ire?iT ^rtrr i W to^^Mfe 4ljtoeti to* wiiww to to w itsr i 4$ wf 

^Tsi^T TO# "sHaf^ro ^IsJgsj c<jc<pIg*iI Qi^cer?! Rip - frtfj Mkjsi TOjc»j fi^erfDs C^3PP®rf^r% Wffs 
W5TTOI TO5$ MWIMI b^BrW to? (TO <FGT ^3? <7¥W C«WHM 

f¥k i arcrosr «nro to? c¥3^ *i®^I»ii (4I4MW *raf3fc) to* ^?r 

TOJW c’Ptf]^ 9 ! f'Tfa •‘PTO I c<jc<p|c«ll Ri^er wil^fvo ? C^T'll^lvss wto C^app®T f^fera' V I I ^R) 

■?itp tour c*mi<p*i fafa »gy^ i l sf% c^ppt Mh 4# ^rt^sr i 
to to Qiwni^w ? cbtoMMu wto tot®p wmr ^t$ ? w ^ to ^ 

TOt^ 5 wnr top toq c«m|4m filter tor to i wf ^rrsi?rr «NTO 

TOjC*J ItoJ? ? C*»p^<l* 0 1 MS' ‘PJICSl I 

"tofe i : 

croro 1¥m ^ar : *M?r to ,45c to# to? <toto ^bwi 
^(jc x , j^j), 5(jc 2 , j^ 2 ) « C7(JIC3, J^ 3 ) tofl> AB ’ BC * CA w 

W®f$ AB, BC « CA Rl^Mjf^TORTOI CW : 

,45 fri^J 'c' *TC?T c = ^(x l - xf) 2 + (_Vj - _y 2 ) 2 
5C ' a' a= ■yj(x 2 -x 3 ) 2 + (y 2 - y 3 ) 2 

^C Rl^rMj '5 b= sliXi-x^) 2 +(y i -y i ) 2 <^IW 

^ Ql^rDfl '25' 

25 = a + 6 + c [’ff^tRf = A r, ' <_ 

^5|%5, 5 = — (a + 6 + C ) 

2 

«ll»l$ll 's' viR?, a,b,c ^ »ll^.lc<u ^5,c«r^. C<IC < PlC*ll Ql^ceffl C'ttfl^ 8 ! fM?T <PflOO ’ftl^' I 




5ct>'S51 


^br 


Pl4(.iJS ^3f : 

^sr ABC *qsr AB ^tWl 'c',BC ^ftWl 'a' 4<R CA ^tWl 'b' 4<R’t§%T 'Is' 

A ABC <SRT W3PW yjs(s - a)(s - b)(s - c) W I [W-^m Gj% ^ "Wfib Wf 
stom <w?it i ®fTc^ i ^w%rr sffiT'tlij ■f'tw i ] 



*1*1% : fllfcsj - R^Otol (^v2RP®r fsWCJBT ^Sf 3BTC*, ^ ^R?U TOll 

c<jc < pio*ii I2i'!jc«r<i c^3pp*rf»r i fer' 5 w¥'5^ i 


I A( 2,5), 5(-l,l) ^ C( 2,1) ff>3 

^ ’ils^l n\ « "STtwr f*rt?r w i f^^erfD fi>a[ ctTPT^rNI^ 

w <4^. vsIji Til^s i 


»1»lWl : ^flC lc t^' ffrWI Qj'^etlbfl I&ii] GWIcil ^.0°ll : 


AB a= 7(-l + 2 ) 2 + (1 - 5) 2 = V9 + 16 = 5 



— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

BC '<(&'&<%, b = t](2 + 1) 2 + (1-1) =V9 + 0=3 



























A 

(2 

5 

) 




— 

— 

— 

— 

— 

— 

— 

— 

aJ 

/ 



— 


— 

— 

j4C^rfc*tfr, c = y](2-2f +(\-5) =v 0 + 16=4^ 

— 4 

— 

— 


— 

' " 

— 


/ 

— 


— 

— 

— 

— 

— ■ 




B( 

-1 

1 


/ 



LC(2 


I 



1 , 1 « 12 v' 









I 








s = — (a + Z> + c) = — (5 + 3 + 4) = — = 6 ^ 









n 








2 2 2 


































.-. C¥3PP*r = - a)(>y - b)(s - c) W 1 

































= V6(6-5)(6-3)(6-4) ^ 

















— 

— 

— 

— 

— 

— 

— 

- 

— 

- 

- 

— 

— 

— 

— 

— 


- V6xlx3x2 ^ 


I Y 

= V6-6=6 ^ 4W fssj 

Im CAO^ «il»wl ^0 *1# I 

S v M1C1j*l ^IISJWJ ^ ^c®ft SfsiH WT*fl?r 

AB 2 = c 2 = 5 2 = 25 
BC 2 =a 2 = 3 2 =9 

C4 2 = Z> 2 =4 2 =16 
.-. BC 2 +CA 2 =9 + 16 = 25 
.-. y45 2 = 5C 2 + CA 2 

:. ABC I ^45«lI^qJBf « Z4CB *PJCTttl 



Scovssq ’tf'fts 


* I Ail, - 4), B(- 4, 4) ^ C( 3, 3) R^cem I Ql^erfD ^ ^ ^pr 

Mi f^ta "sir wr ^ c*wnw Ms w i ISar tot ^ wtzw 

(W8 I 

-»i»<l<lh : ABC ISp^effw fbiij ^il<M ^c®ll : 

AB = c = VM-2) 2 +{4-(-4)} 2 = 736 + 64 = TlOO = 10 
BC = a = ^(3 -(-4)) 2 +(3-4) 2 = 749 + 1 = 750 = 572 4^ 

CA-b- -yJil-Sf + (-4- 3f = Vl + 49 = ^^50^5^J2 44^ 



<*HK, 5 = |(a + 6 + c) = |(10 + 5V2 + 5V2) = |(10 + l(W2)=5 + 5V2 ^ 

.-. (^PPT = A ls(s-a)(s-b)(s-c ) M 

= ^(5 + 5*j2)(5 + 5V2 - 1 0)(5 + 5V2 - 5^2) (5 + 572 - 572) M ^ 

= ^(5 + 5y[2)(5 y l2'-5) -5-5 4 W 

= 5^/(5 + 72 5X572-5) M 

= 5^/(572) 2 - 5 2 = 5750 - 25 = 5725 
= 5 ■ 5 = 25 ^ 

2tTO fST^W I C<P1ll 5C = G4 = 572 Wl I 

iflim, ^5 2 = 10 2 = 100 

5C 2 + G4 2 = (572) 2 + (572) 2 = 50 + 50 = 100 
^5 2 = 5C 2 + G4 2 

^<5, AABC Qj'Sj'erlTJ 14 ^ Ql^er I 


©CD'S*] *lf^S 


^30 


^WTvsl ^113^ A(- 2,0), 5(5,0) C( 1,4) I aaoJ<MI5 

^ <iT^ fi'^lbS W2PP®r I 



»l»lHh : 0)'5«rlwi 4 <p 1^ f&ii) C'HlC'll $,C®ll : 

AB = c = j( 5- (-2)) 2 + (0 - 0)) 2 =V49=7 
BC = a = J(l-5) 2 +( 4 -°) 2 =V16 + 16=4a/2 
C^ = 6 = V(-2-i)^K0-4) 2 =V9 + 16=5 
5 = ^(a + 6 + c) = |(7 + 4V2+5) = ^(12 + 4V2) = 6 + 2V2 W 
.-. ^^2PPT = -yjs(s - a)(s - b)(s - c) « 

= 7(6 + 2a/2)(6 + 2a/2 - 7)(6 + 2a/2 - 4a/2 )(6 + 2^1 - 5) 

= a /(6 + 2 > /2)(2V2-1)(6-2V2)(2V2 + 1) 4 W 

= -7(6 + 2V2 X6 - 2 V2)(2V2 + 1X2V2 - 1) 

= ^/(6) 2 - (2V2) 2 )((2V2) 2 -l 2 ) = V28^7 = 14 4 W 

zl^re f^i'^srrD Ri'get 1 4I«H ^ ^1^5. ^BT c<plc*il *i»ih 'RT 1 




\5covs«q ?jf^8 




*P¥% : OT f¥f?T WT ~m ^13T >|S4C<fl^l , *Tlfl> 

^Sl«n> larger i Tft^u siwj^nJ Q^cem c«mi«m f*W?r i erar 

C<IC<PlCll Ql^cetsi C'fWI'Q fS<P ^<p 5.'»IC<5 f^f?T <P*ll W I 'oi^H'ik'S i£| $<P»( '*||5J'Q 

4 C^WIA C^3RP»T oj<p^ ^ 3 f <u<]3j5i <pc?l M«W C^H®T '»llc a lit>*ii TOWl I 

^tW i I b^4l*ri 4fl» A( 1, 0), B( 0, 1), C(- 1, 0) ant Z>(0, - 1) I b's^lBsl 

f^3f TyAs M«w 'sjT*rrc^r <fl?r i 


: itcfa ISar *itepw ?nwr ^5CD t>^fD <7fW i ^5, #c, cz> ^ zt4 

fr^geffwi ¥l5jf&^: ^ AC « i?Z) o^erfUjl I 


^ AB = c = ^j(l-0) 2 +(0-l) 2 =VT+ 1 =V2 



t&Jf : ii.i'S 


^ £C = a = 7(0 + l) 2 + (l-0) 2 = Vl 2 + 1 2 = V2 

<P<f = 6 = yl(l + \f +(0-0f = V? = 2 
.-. AC 2 = 4 

^ CD = - n /(- 1-0) 2 +(0-1) 2 =V2 
^ Zt4 = V(0 — l) 2 + (-1 — 0) 2 = V2 

AB = BC = CD = DA = jl 4W 

.\ m<pn> I 




St&VOfl 


AC 2 =AB 2 +BC 2 =(a/2) 2 +(V2) 2 =2 + 2 = 4 

.-. ABCD *flBT CW*! = 2 x larger ABC *flBT CW I 
•^firgjBr ABC 2s = ab + bc+ca = >I2 +^ +2 = 2 + 2 ^ w 

5 = -(2 + 2 a /2) = 1 + a /2 Wl 
2 

.-. ^ger ABC <fl?r = ^Js(s-a)(s-b)(s-c) ^ W 

= V(l + V2)(l + V2-V2)(l + V2-2)(1 + V2-V2) 4 W 

= - > /( V 2+1)-1( a /2-1)-1 

= a /(a/2) 2 -1 2 
= a/2-1 4W 

= 1 4<p<p 

ABCD 4*T C^3PPT =2x1 

= 2 4<P<P I 

■sj^rr : ^ cwr tout *mr i to* 4*r Mi « sra; cwt tout 

toi t^c<jc < pic*ii cro^ffifaTOTTO^i 

* I A(- 1, 1), B( 2, - 1), C(3, 3) D( 1, 6) TOT ’tfo© ^gt 4sT TO 


'e <pc4si t>'j'^erlb<5 croroffifaTOi 





SCO'S*] 9|f^S 


^30 


.•.5 = 6-1004 W 

f^sr ABC <QS = yls(s-a)(s-b)(s-c ) W 

= -n/6 -1004 x 2 • 4948 x 1 • 9773 x 1 • 6283 ^ 

= V49 -000 
= 7 

AACD 4 25 = c + rf + e = ^/20+VT3+V29)^^ 

= 4-4721 + 3-6056 + 5-3852 
= 13-4629 

.". 5 = 6-7315 Wl 

.-. AACD «£RT = -yjs(s - c)(s -d)(s - e) ^ 

= V6-7315x2 -2591x3 -1256x1-3460 4 W 

= a/63-9744 
= 7-9983 4W 

ABCD F^Sf CTW C«M|«M = (7 • 000 + 7 • 998) ^ W 

= 14-998 ^ 

= i5^^w(3m) i 

' 5 J®^T : ABCD ^ +li»lteQ<P fUPT C < Plc*llfb$, •l?!' I i*l Rs»i «il<plcss erRs 

c^3pp®rf¥ter 4 <pi4<ps i 


^fWvsl A(2,-3), 5(3,0), C(0,1) D(-l,-2) I 

(a) WfflW, ABCD 


(b) AC 'S BD ABCD 


(c) 



I 


5|Wf : ABCD f^’il'OCIS ^TSJCil fi><4 : ii.itf 4 : 

(a) qfsl a,b,c,d ^lla^ AB, BC, CD ^ DA AC = e'Q BD = /. 

a = V( 3-2) 2 +(0 + 3) 2 =Vl 2 +3 2 =VlO 

6 = a /( 0-3) 2 + (1-0) 2 =^3 2 +l 2 =VlO 

c = ^/(-l-0) 2 + (—2 — l) 2 =Vl 2 +3 2 =VlO 

d = yj(2 + l) 2 +(-3 + 2) 2 = V3 2 +1 2 =VlO 
C?ns^ a = b = c = d = sflO 4 W 


<P^ll — vso , SCO's*] «tf^s- cs'ST- i o'ST 





$.08 


(b)^f AC = e = ^(0-2f+(l + 3) 2 = V4 + 16=V20 W 


BD = f = ^/(-l-3) 2 +(-2-0) 2 =V4 2 +2 2 = V20 W 


c^^m AC = BD 

^C 2 = (/2o) 2 = 20 

ab 2 +bc 2 =(/io) 2 + (/To) 2 = 10+10 = 20 

AC 2 = AB 2 + BD 2 . 

*Nic*iwic*m fc'nrar zzsc »i»iwih i 



(c) ABCD 4<T C^3Rp5T = 2 x t^Sf ABC «W 
«*HltFT A ABC ^ CTO 

a + b + e VT0+VT0+V20 
5_ 2 ~~ 2 

= 2VjO + 2V5 = ^ + ^ ^ 

2 

.-. AABC C*W*1 = t]s(s - a)(s - b)(s -e)^*f W 

=V(Vio+V5)(VTo+V5-Vro)(VTo+V5-VTo)(VTo+V5 -V20) 
= a /(VTo + V5)-V5-V5(VTO-V5) 

= A /5-(VlO) 2 -(V5) 2 } = V5-(10-5)^4W 
= V5^5 =5 


.-. ZBCZ> cw*1 = 2x5 = 10 4WI 

tjb^j ; , 4flCD c^pt (VT0) 2 = 10 ^ 1 





^V5<? 


c’w*! Pflii 


*1*^1% : ^KR'XtS nHIWfl »||^Jc<)J Mil : 



*mr i <*nk$aiM mwiwi ^cem wmt «n^?re 43^*4 <^ppt f¥k i im 

C^Wl ^ <U<Rt4 < Pfll »1SW ^ 'Tfl i*RT ^% c t ^C«ll «ll»wl 44*lb «rf*W C^3PP®T M?J <PJ]C v o 

^rr iW ^ Qiwihi^w ^t cfil WWI4W ^*r ^t^r 4$ «Nfcw c*mi<m ftfa w ?m ^ i c*rcs?§ 
C#e fa frqjiqcfel ^RN 5 ^ICW 1H ^ 1M I ft? ^T 'TOT ->ftC«r$ 

c^f f^s ^ i *r «N%w c^3rp®t f¥k isle's i ^©tt; ^s?r <> H% ^i“ic<^ 'PmSDcisi <n?r e iT 
srm acam i * ^ *N%sr fisher « 43^*4 cwa fata c#^ fcni*4c«i4 ^jwr <itnjt 


•9Sl ^C«ll : 


OwjitwwM t«wi<M Wnw^wfiff^r : 

*rft, Afayd, B(x 2 , y 2 ) Cfa.yJ fas®f ABC «*BT I ffc5 ii.ifr «W «I^T 

A,B^C fa*i ’'ifos ^11514 R’lSl'o ftc<p ^l«rlc*il I 



fa? (?f^ «ll»ISll ’ft^, 

^55«f ABCDF 4? C*WHM = ABC «SST + SlPlfe*ll»IC*W| ACDF 4? CW^I I 

= filPlfealilWtil ABEF «i|3r CWf + fyfflfclll*ll«N| BCDE <SRT 
C^SRPT 

^saR^Watt, 

Ql^ert^M ABC «flBT tf*MI<W = 5lFtf&r*ll*IC%fl ABEF <*BT t’W’l + filPll®r«l>IW«i| BCDE 4<T 
C^PPT - 5tPlferl||»|tf'M ACDF «03T 1 

.'. Ql^BfWJI ABC «i|3r C^ppr 

= ]jXiBE + AF)xEF + ]jX(CD + BE)xDE-^x(CD + AF)xDF 

= \(yi + yfifa. - *2) + 1(^3 + y^Ph. ~ h) - + jOC* - h) 


Sea'S?] «|f«^s 


= 2 fay 2 + *2>>3 + Wl - *2^1 - ^3^2 - *1>>3 ) 


! x, x 2 Xj X] 

1 wv 

2 

y\ y2 >3 yi 




c^lc'i *jfftTC 5 ra' *]*il'ai<p Rc>»ic<i Piw *vm\ C^tC^ x { y 2 + x 2 y 3 + x 3 ^ 71 

*HI'ai<p fb$? Rc^ic<] Piw *ft'GUT C^tC^ - x 2 y l — x 3 y 2 - x\y 3 


tjbsK, AABC ^ = - 


X| JC2 Xj X, 

^1 y 2 y 2 y\ 


^<p<p 


: ’5JC s T'aW^5]® CT i£) R^I^Ufl ^RN 5 


JCy %2 Xj Xj 

y\ y 2 y 2 y\ 


«i<rlj$, ■$fB1?r f^#s fe- 1 


i I A( 2, 3) , 5(5, 6) ^ C(- 1, 4) ABC Qlt^ tfW*l W I 

>>i»)Ni : A( 2,3), 5(5,6) <4^. C(— 1,4) R v lii)'o Pt(.<p C*TGTJT ^.c°ii I 

1 1 2 5 -1 2 1 


A ABC 43 C’W’I = 


2 3 6 4 3 


(£)<]><]> 


-(12 + 20-3-15 + 6-8) 


= -(12) ^ 
2 

= 6 4^* 


Y' T53I : ii.i'b 

A( 1,3), 5(5,1) 4RR C(3,r ) I A ABC «(W 4 4 W 

$.c°i ‘ r ’ 4*1 Ji’shj 

: 41,3), 5(5,1) C(3,r) ^3T 'R'121'8 f<MMl ^BT AABC ^ 



c^ppsri 


115 3 1 
2 3 1 r 3 


ifl <]»<]» 


= (l + 5r + 9-15-3 - r) iff ^ 



Sc&'OJl 5|f^a 




= ^(4r -8) = (2r - 4) 

|(2r -4)| = 4 
^T, ± (2r-4) = 4 
<IT, 2r-^4 = ±4 

2r = 0 <IT, 8 
r = 0 <IT, 4 
: r = 0. 4 

WWW WWHW 

f£ar ii.iS 4 ABCD I ■>'S v C' 8 f^ A(x l ,y l ), B(x 2 ,y 2 ), C(x 3 ,y 3 ), 

D(x 4 ,y 4 ) A,B,C,D R’iSI's ft<p «i^ilcfi C^TQTTt 1 



fej : ii.is 


ABCD «W C«MHP*I 
= ABC «W C^appr + Ql^SrWtfl ACD «W C*W«1 


1 

X, 

x 2 

X 3 

X, 

1 

X, 

X, 

x 4 

X, 

2 

3\ 

y 2 

y 3 

y\ 

+— 

2 

3\ 

^3 

>>4 

y\ 


= ^-(^2 + X 2>>3 + X 3>>1 - X 2>>1 - X 3>>2 “ 


+ ^ (^3 + *3 + Wl - ^1 - X 4^3 - ^ 4 ) 


= ^ ( X 1 ^2 + *2 + Wa + X 4^1 - x 2 y { - x 3 y 2 -x 4 y 3 - Xl y 4 ) 





1 ^ X 2 X 3 X 4 X, 

2 yi y 2 y 2 y4 j\ 

wwar abcd cwzfm = 


1 X \ X 2 *3 X 4 X \ 

2 y\ y 2 y 2 y4 yi 




«l^tdlM ABCDE (fgar A(x l ,y l ), B{x 2 ,y 2 ), C{x i ,y i ), 

D(x 4 , y 4 ) « E(x 5 , y s ) W ffef W %^tM ^ ^T, *N»gjBf 

ABCDE <fl?T C’PiiUP 0 ! feilb c^ti) ABC, ACD 'Q ADO <fl?T C’MUPC 8 !*! I 


ABCDE 


\_ x \ x 2 ^ X 4 x 5 X l 

2 y\ y 2 y 2 ^4 y 5 y\ 

Y 

▲ 

D(x a , yj 


^ 4 <p<p 


C(x 3 , y 3 ) 


B(x 2 , yj) 


E( x 5 , y 5 ) 


44 >$«lM MWIWI ' 
wr^imi 


Y' 

ffer : ii.ilr 


M*i> yi) 


wm *?fm 5 T c*m«m 


c^wisi Mcilfl ziFo v H k i r i W I 


« I A( 1,4), B(- 4 , 3), C( 1,-2) 4RR -0(4,0) ABCD 4 $ C*W|<H 


Wf:' 


ABCD *si?r C«MW"1 







\Scova<q stf'fta 




1-4141 
4 3 -2 0 4 


^ l£J<p<p 


= ^(3 + 8 + 0 + 16 + 16-3 + 8-0) 
= -(48) = 24 ^ 




i I A(- 2, 0), 5(5, 0), C( 1, 4) AABC «fl3T ^ I 

(z) v45, 5C aR?, C4 sl$si aR?, AABC aR v lEl^)»j| 1*1% W I 
(ii) Qi^edw fafa W ; 

*i ftcjjltf silfcwwi ABC Qra>ten c*wi<w : 

(0 A(2,3), 5(5,6) arc* C(-l, 4); 

(ii) A( 5,2), 5(1,6) arc* C(-2, - 3) ; 

«l PWs OT, >4(1, 1), 5(4,4), C(4, 8) arc* 5>(1,5) aRsfc >11*1!^ t<M 

AC « 5Z) fafa W I RRtef^sftij- <^3Rm Gl'qceri ^t*RR I^T TflfiRr ^R 


8 I A(-a, 0), 5(0, - a), C(a,0) arc* 5>(0,a) ^)4RP|4J v45CD ^Sflkcwrw ? 


<? I 


CWSOT, (0,-1), (-2,3), (6,7) (8,3) I^FIt 



i 


fel 1%^ f^J?T ^Rt^ A(- 2,1), 5(10,6) arc* C(a, - 6) I AB = BC sm a 4 R 

’a’ aR c<ij CT Qj^r aR c*»p»^<j s ®i ^R l 

SI A,B,C 1^7 TTCWPT ^(a,a + l), 5(-6,-3) aR* C(5,-l) I AB 

v4CaR(Rt<Rftsfet^R 'a' aR "SIR ^KABC R<fat ^R I 

br- 1 ftcjjl'Si C^W|<P*I ^R ^ <IR3.IS] ^R] : 

(0 (0,0), (-2, 4), (6, 4), (4,1) ; 

(ii) (1,4), (-4, 3), (1,-2), (4,0) ; 

(») (1,0), (-3, -3), (4, 3), (5,1) ; 



Sc&voil slf'fto 


*80 


is I OT, A( 2, - 3), 5(3, - 1), C( 2, 0), D(- 1, 1) ^ E(- 2, - 1) ^5^ CWf 

1 1 ^ 4 W I 

bo I b^cerd ,4(3, 4), B(-4, 2), C(6, -1) 4F?R £>(/?, 3) 4F?R 

R’iD's 'oihFo'o I ABCD o^ter?] C^^°1 ABC ^ CWW ^CPT p 4 ' 5 Tf*T 
RK?I ^ I 

ii -8 'TO«i«KI*rT>1 s r (Gradient or slope of a straight line) 

t* i MI'«mj|RR>j; ( Coordinate Geometry ) ^ ®il»ral J lfl e icsi^ T>I«T (Gradient or slope) 

w 4 f?r ~m Rfer c# t*r *n?i e iT «mn 

»ra«ics*l1?r 3l | eHlRR><p R* "S?! ^®t «ilc 8 ili?il W ^ I ^<ncii*ft' I a^fi> R^Ror 
<?$ ut^ afR <3 ^ifwr R% wtt ^pt® ^ wt*t ^ i 

c*m ? rr R*^ RR^s ^cpt ^ cm R^ ^ Rpta wtw 

>>i»i] < p?H RwRl'® c^fi?r "sriwr «tf^s Qi^ Re?tq «iIc®iImI ^rf ^ 1 

«ll»wl ^©MRo® ^ RrR*T <PGS 4^?. 'olC'Til ^mpr ^.c®il 

Tjt*T (Gradient or slope) 

fi>3f bb.bcj ^ AB Rg<ii>»iI <pR I &Nlfi> A( 2,3) 'a 5(6,7) R*^ Rc«i <pc^c^, I 

fb^i^>ii« x-*(rm 0 c*m i ^ <r^t c t 0 ^rt's^fw x - 

W ^ AB ?^CsP*l# R* <#5JR ^ *|RsjN I ^W®P erJlRR)^ AB C^IR 




Scovoil 


»ra«ic*PlT AB A(x l ,y l ) 'Q B(x 2 ,y 2 ) <pw ^PT tflra"i>l®T (m) 

«il»ral 



'4l«R4*lW, (T^IMWTmrWf X-W*I^ftOTW^WW0 « T>1®T m *«Br BWI ^P®!^ 
^Flt, m = tan 0 

f^3T ii.ifc 4 *M«lM«H3n»W m = 1 «l<fft f tan0 =1 

^r, 0 = 45° ^WK) I 

Sil^»H i I Pic^s idf'sc^wi PiciPFo ^Idl «iI'oa 5 l« < >i*i 8r i«PM"i>l s f1'f fi f?r^' l 

(a) A( 2,3) ^ 5(3,6) 

(b) A'( 2,1) *PR B'(- 1,4) 

Wf: 

/ \ , r, ..ji, , ^ rise 'Q&T 6-3 3 _ 

(a) AB CiPl1inypr = =- =-=- - = - — - = — = 3 

rw« tjbT 3-2 1 

4-1 3 

(b) A'B’ Ca^Brum = -55-= = — = -1 

trot -i-2 -3 

fBat : 

: far J J.*o rtw (PPIT AB <?PM ul®T {Gradient) fcvig' C^K 

jj^wW i «nai?r, 4^$ 1 m rtw <sfl> ot yi'5' cspim upr , t e iiw 
tfiww i 

<P^I— voi , \5co\osq 5 lf^o-b'ST— io' s T 






* 8 * 


ctfpr « ^ ftpKtm *nR pt, urn *Rtw ^pt tsrtt vm x -w?*% 

•K^ Rt<ps ?ltpt PPt*T C^t*t ul®l ’•Hl'ai-v 3PT C3T*ft ^faT x i H'ai’S 1 Rpps 

$ | pl»J' C^T*f l 

c<pH ^*u 'sew jinc^N ^pi t?1*t R* ^t Siil^scHs *iWmj -qjKJt <M)I ^Pll : 


ftiW * I A, B C 1^3 ^NI^PT (2, 2), (5, 2) i*ro (2, 7) I *1G$)ll WT 

y 

AB « AC CiT*lt'W^WI ?W3^PT AB 'Q AC OPHin»l»r fafa JB4 


»l*(l^l t 1 : <plc^« \BPI AB 'O AC CS 1 ^ *W*T^*PIT : 
fSaiPl^PPlT^PI, AB C3T«iT x ^USSIl’T 
AC GWt y -'qt’M I AflCiRIJTUl*!, 


XU 


'oit 


m - 


2 - 2 = °=o 


tSSt 5-2 3 


m 


C 2 , 7 ) 


tra 


M t 


ffe : ii.*i 


AC CiRfirGM m =— — ^5 313T Rrftf ^3T 31CT *3 , X - x -2 >£R\ x -x = 0 

Y" y 12 2 1 

**2 

*jR x = x^ *3 «m cswrt tjM f^hr <m! wmfD y ^tesh ^ i 

^lt*lt3 e t's cult'll a is e iw , 'lT ^(x 1#- y,) « B(x 2 ,y 2 ) R^Rm <wipi 

um, m = ^Lh. 

* 2~*1 

^T, m = — — — JCj ^ x 2 ^3 I 

*i “* 2 

Xj = x 2 ^T, 'Sl3.pi CiTSflf^ y -«l CTO x -^CTO t 5*BT ^T I ^3^T®TC 

c?wt <wRa ^st ortt^ai^rtiUt ^W3 *w i >©15 . »i*i R*faf ^ha w *w i 

*NW i f&aj i i .$,!> 4 AB CSKI3 wwli ROIC's c<plfD y = 2 AC GPfl3 wcfH Rojo's 'get 
x = 2 ^51$ AB WKSm y = 2 '£R\ AC 'Wiw<l?f x = 2 I 



\5co\siq 


A(- 3,2) B( 3,-2) 


: AB m ^c®i, 

,„ 2-(-2) 4 2 

x 2 -x, ttfr - 3-3 -6 3' 

wx ^*i wm fcufljf i 


4 - 3 . 2 : 

VL I I 

i:±t 


MQPW 


fror : 

8 I 41,-1), B( 2,2) <JR* C(4,0 (4^415 t «q?r^RW ? 

a, b 'Q c w^^QTmr ^5 « ^c ^k, ^ imr *tt$- 

2 + 1 _ f-2 - 

2-1 _ 4-2 fwo 

3 (-2 ZZZZZZZZZZp 

^•T=— / 

^r, t-2 = 6 1 

^t, t = 8. a* Ho“r _i r — ^ 

<SBT*|R 8 I /. 


CD <Mnfl®r m 2 = 


f&aj : 

<t\ A(t,3t), B(t 2 ,2t), C(t-2,t) dR* D(l, 1) ^ ^1 AB 411 CD IT 

->1»)l«wh R.C°1 t ‘fl?T 5 rat^T "5TR f^f?T ^?T I 

: 45 GNIffum m, = 2t ~ 3t = ~ { = — . 

1 f 2 -f f(f-l) 1-f 

CD GFl1?n>1"r m 2 = X ~ f = ] —t~. 

2 l-t + 2 3 -t 

CKZ% AB « CD GHMMtaMl*!, 45 « CD ca^rBW^PItsT^I^, 7^ = m 2 

^ 1 1-* 

= . 

1 -t 3 -t 

a-0 2 =(3-0 

^t, 1-2 t + t 2 = 3 -t 
^t, t 2 -t - 2 = 0 
^f, t = -\ 4<R2 

t <4^ — 1, 2 



*88 


Sc&voj] Sjf'fts 


il PlCJJItf cwr A 'Q B -JMtlM^TBWf^^Sri 

(*) A( 5, - 2) 5(2, 1) ; 

W -4(3, 5) ^ 5(-l,-l) } 

(*D i4(/,0 ^ 5(/ 2 ,0 ; 

(*T) A(t,t + 1) 4^ 5(3/, 5/ + 1) ; 


*i A(t,\), 5(2,4) 4R°s C(i, /) ?rsjm t 

« I (Spit'S OT, ,4(0, - 3), 5(4, - 2) C(16, 1) RuMJ I 


8 I ^(1,-1), B(t, 2) ^ C(/ 2 , / + 3) t 


<t i ,4(3,3/?) 5(4, /? 2 +1) -l ^pr p 

fcl SftHWCT, ,4(a,0), 5(0,6) C(l,l) - + - = 1*JTI 

a b 


<\ I 


A(a,b), B(b,a) 4^?. C 


(1 


\a 


n 

6, 


a + 6 = 0. 


>^4^1 : 

Pll^T<5 'L' ^fiJ PlR<5 ,4(3,4) 5(5,7) ftcsj <pw I fM ii.*8 

4 C^Tlf^ Calc'll *.c e il I 

7-4 3 

^FT AB WtEW&t*T m, = = - (1) 

5-3 2 


»JC*i <pR, P(x,y) L ^^1^ R^l 'o|*c®l AP C^Ml?l®T 




Sn>\0*) ’tf'fas 


^ 3 1 
^T, y = —x — . 

2 2 


PB m, 


AB PBGPW$~m>W\'\ 4M [(1) « (2) 


m l = m 2 


*, 1 = 1=2 

2 5-x 


^T, 15-3jc = 14-2 y 

Tt, 2j + 15 = 3x + 14 
Tf, 2 y - 3x - 1 

^ 3 1 

^T, v = — x — 

2 2 


[(1) « (4) <^*tt$] 


(3) 'Q (5) I (3) (5) ^ Z «flBT 4*l0o% 

I W WI C^ft (3) (5) x ^ y *SRT 4RR «qfl> 

ww ^ bt i x 4<r y os >i51<M e i ^ ?ror wr^rr 

^ttwr (3) (5) c* ft swt ^mr- 


^K, 




v = — x — .. 
2 2 

y-4 _ 3 

x-3 _ 2 

7 — 4 _ 7-4 

x-3 5-3 

y ~ 4 _ 


( 3 ) * ( 5 ) 


7-7 3 

x-5 2 

y-7 _ 7-4 
x-5 5-3 


mrn'Fstw ^rt ^rt?r, ^ t$1> ^ ^(x 15 ^ B(x 2 ,y 2 ) c^twr 

' 0 |RC «1 Tjt®T 

v, - v, T mel . 'S&f 

m =- - — — <IT -^— 

x 2 - Xj L run J 

» 1 »i)<wH 


y-y\ 


7-72 



vSc&vss ’tf'fas 


( 6 ) W * 11 $- 

y-y i =fn(x-x l ) (8) 

(7) W'TTt, 

y-y 2 =m(x-x 2 ) (9) 

(8) ^ (9) W W5 ’l# 4^ WTCfKtfT m m ^1 ^ 

(jCi, j^|) 4T (x 2 ,j> 2 ) > «>ifvb<g>»j <P5JC®1 GWlfa <plc'©^l«J (8) ^I4T (9) 'ffaT 'f»f% I 

»i5tasH (6) (7) ^.c's «il»ral *f|$- 

_y-y 2 nm 


x-Xj x-x 2 


(10) ^.c's s°il ^t¥, ^<p05 I*iPi<5 Pr*^ A(x ,y ) 4^?. B(x 2 ,y 2 ) 

'°lI'SS 1 »J <p<qc«l <*ET 


y-y\ _ yi~yi 

x - x t x t - x 2 
«W?. w = AZ>i = 2 iZA 

X, - x 2 x 2 - X! 


ftCB ’fits' I 

^Wil A( 3,4) 'Q 5(6,7) 


y-y 2 _ yi~y\ 

X - x 2 x 2 - Xj 


■« 


: AB ul®T m = 


sit 7-4 3 


= - = \ 


HS\ 6-3 3 

■>1514**1 (8) 4J4AI4 4^ AB GP IRT >1 51 4**1 
j/-4 = l(x-3) 

^f, - 4 = x - 3 y~y\= m(x - x, ) 

^T, y = x + 1 

>1514**1 (9) AB W >|5)4**I 

j> - 7 = l(x - 6) 

^T, = x + 1 y - y 2 = m{x - x 2 ) 

■*151*4*1 (11) AB GW >1 51 4**1 

y-4 _ 4-7 

x — 3 3-6 

v-4 -3 

% 2— 1 = — = 1 

x-3 -3 

■4t, -4 = x-3 

■4t, y = x + 1 



vScOVOS] 9|f«^o 


*8^ 


(8) (9) (i i) mc^hIB <imi«i ^ RR& cm R% w 

&Hl^ 6 1 ^ I 4«>fi5 RR«5 >1*HCMTJM3 '<^'c?Nlfi>' (-2,-3) I GHtfiR >^4>fH R<R^I 


»l»lHh : OTQTIT 'Ollc^, UR m = 3 
fif^^(Wi) = (-2,-3) 
.*. cs^lllIR j i 5 ) < p?H , 


y-y\ = m(x-x t ) 

^ y-(~ 3) =3{jc-(-2)} 


R, y + 3 = 3(x + 2) 


R, y = 3x + 3 

SiksH « I ' 5 ra®rca*IT y = 3x + 3 RRR> R 1 ^ P(/,4) Rcu <pw I P R-^ii tj,H'e+ R*R^r I 
C3*ltfE> x y «|Mpc < P ^ll«PC»l A 'Q B Ppjos C^T <PM I A 'S B R'tjfl tjRM 1 R 4 !?! | 

*1»lRh : P{t, 4) R-’aR y = 3x + 3 C?RR «nRc® '^QTrtTT P R^Jil tj.iil'eqj C?RR Ri 1 ^! 

(satisfy) 9 «m I 


4 = 3.f + 3 


% 

% 


3t = 4-3 
1 

t = - 
3 


P R^ URRF P(/,4) = P 


-,4 


J 


y = 3x + 3 CST«nfl> x A R^p© C^i RET I RtfBit ^ R^ C^tft R y ^SRIW 0 [CTC5? 


x- 


ROJO'S y ^ *JH “Rj I] 

.‘. O = 3x + 3 
R, x = — 1. 

.\ A R^jiq t(,hl'eq> (-1,0). 

'W, y = 3x + 3 C?RlR y W B R^fl© C^T WtTT B 
R*^ vgW^T x Rhl'»p 0 I [c<ic^§ y'oic^ii 3 i < p«i R^C'a x <*R 
'SfR'^RT] 

.-. y = 3-0 + 3 
y = 3 

.-. B R^^Rl^s (0,3) 

(fl*R < p|o»^R Wf AB C3*ftfi> «r«P r l <pR I 


Y 



f&at : 


AB GNlfl> xW (-1,0) R^tf© « (0,3) R*«jtfo cm I «T$K, x ^^TR^R 

-1 W y = 3x + 3 GP9llf& i«IWWW^I «IRI3T y 4R?TRR<R 3 ^*RC?Rt1B y^W Cm 
^BTOI ^^CiRtfiR xW -1 « y W 1 3 I 


*X 


(Stfc\DS Stf'fe 


*8b- 


S®lR) < P *TCT ^‘5J 7 T ^Tf*fl? 5 f •>1»}]<P*J c tW PiC^I'®^C 9 f 2W*f WT ^ I 



<?TOT m CiT#!? m <£Rl c ^FTT y (W I m > 0 <4H C > 0 *SBT «HT C?Nlfl> fro? 
C^loil 3.0*1 1 I 

'sfRlW y '°ic ,, p^ ^ff3, x^o^s flM? ®r? 3,0*11 x = a I (fbis 

x - 'oiC’^fl ^ff3, y '®IC’ I P^ f5’ 9 l?T®r? CS^H? ^ft*fl? 4 t 3.0*1 I y — b (fbifi bb.^b) 

Wlfa ’ c’ ^ <RW ^sm y = mx+c C3T*flfl» y -TORT *HW c TjjST Cm 

I m «*BT 'TOT (m = tanG > 0) y = mx+ c C?NT m\ $‘5fl'[ f^fft I 

' a ' « 'b' «W Wtt x = a C^t# ^ y = b GNlfl> x -^R^?T fBMBT 

(FHtF? 30*103 I 

'a','b' 's v ^ ^ivsi^p c?®fl?r GPii’jCTia 'swi.h fro? C^loil 3PTT I 



ft® : SS.^b ft® : ll.*<t Is® : SS.*V 


ffe? bb.^fc « ^IBW TOW TOST ,w rtf TOlt *n& C = 0 ^r y = mx 

C3*ftfi> ^iR*^ (0, 0) ftofl a = 0 3^ cspnfl» y <?3S, b = 0 30®l C?3ftfi> x -'ow I fi>i? i i .3b- 
^o?R x -'sic^ ' 5 iffw e t y = 0 
y -'SIC^ ^5l«Pfl 4 t x = 0 


Sll3jH 81 ^ - 2x + 3 = 0 C?*H? Ul®T 'Q f^f? 3 s ? I <p|c's*N W( toft's I 


Wf: _y-2x + 3 = 0 
■?f. y = 2x - 3 \y = mx + c' 5 fW?] 
l>1®r m = 2 

y W c = -3 


C3*ftffr x « y «wo<P A 'Q B R'TC's WWI ’fit, 


,0 [x-wiW j> = 0 x = 


B f^j? (0, - 3) [J/-WIW x = 0 ^ftor (j/ = -3)] 



^lo^^k Wf (^ftf& <&?* (^NfM^C^FT I 


f53J : **.$> 




Scovoil 


*8!s> 


<f I A(- 1,3) 5(5,15) R^tiW WfM C3«T x-W <3 P 'Q Q fatjpo (X? f 

i pg f*r% w 4^?. pq isra - f*r% w i 


: AB (^M = 3 15 = — 1 — = 2 

x + 1 -1-5 -6 


^t, y — 3 = 2x + 2 
^t, ^ = 2x + 5 (1) 



<P^I-'S$., vScovosi 5 lf^o-b'ST— io'ST 



Stfc'Sfl sif'fa 


*<?o 




i I 


*1 


Piom vsv|j’J[c®il "l 1 ^ ^ : 



C ^ TTf^l 


ii y-2x + 5 = 0 Gnn3n>1»r- * 

iii 3x + 5y = 0 CSNlfl> 

Rom o<phR ? 


i 


ii « iii 

*t. i « iii 

i 

^r. 

i, ii 's iii 

2 

(s(s-a) (s-b) (s-c)} s 



Risers 

*T. 

■^O'GSl C^SPP®r 

«t. I3^0W M *lR^Rl 

^r. 

^o'gs ^ v lRR‘ 


« I 


A 



12 

« f . 


*. 15 

^r. 60 w 


8 I 

AB 

« r . 

Jl x- 

« r . 


A ( l , l ) 5 ( 3 , - 3 ) 

c ^ n ?’ T ? t ® f — 

2 «. -2 

0 ^ r . 6 

2y- 10 = 0 4W2x + y-3 = 0 C^ftTORT *pfa*r 

-2 «. 2 

-3 ^r. -1 


'Js I y= j+2 ^2x- lOy + 20 = 0^fwtW 


c ^ rrRwi » r ^ 5 r 

* t . c^nw 

^ l y = x - 3 Wy = -x + 3 <£Rr o^iR^ 

(0,0) «. (0,3) 

«t. (3,0) ^r. (-3,3) 


^r. Glim 4 W’ w Mtm^l 





PlCOil UstKlK «llC 8 llC- < P V « is 
x= 1, y = 1 
V I 

▼. ( 0 , 1 ) * ( 1 , 0 ) 
* ( 0 , 0 ) _ _ kt. (U) 

^ I CK^ttW CT wlb K^ ^ 1 ?r C^^ 9 ! 


K*. — K*f ‘^•‘P 
2 

*f. 


*r. 1 k* 1 w 


*r. kt. 

10 i ^<pfD ^"icsTO j i»il < p*H fspkwKt (2,-1) *ji?j tiwroTuk 2 . 

11 i Rc^i* R'^1^5 toi vs il^>i9 i i« ^"imTO ^iSitatfftfaTOi 

(a) -4(1, 5), -6(2,4) 

(b) 4(3,0), 5(0, -3) 

(c) A(a,o), B(2a,3a) 

i$,i ^Fsc^wi wiwTO i 

(a) Tfl*r 3 <4KR y (W -5 
{b) ^-3 WjCW-5 

(c) T>K 3 <4KR y W 5 5 

(d) UK-3 W}' W 5 5 

^K 5 ^ ^^C°1 CK*ltG I 

[4^ CsPH»i^m $1 'KtKIW^Kff KTCK TUH <4KR y -C^KtTO fbCR**l WKT CK^ff C<PM D'£>'»lc , 1 ^KK^PT K 5 KW] 

i« I Picjjl'® C^IM^r. x -«i'q*c < P 'Q y -«r^c < P C4M face's <PW f'Pk TO I ^olKKK CK^I^l^R uSw 
CK*IP3 I 

(a) y = 3x-3 

(b) 2y = 5x + 6 

(c) 3x - 2y - 4 = 0 

i8 I (k, 0) « k T>H Wt k TO TO I Klft CSPllfl> (5, 6) 

^ k TO KPrf'Pk'TO I 

iff I (k 2 , 2k) 1^3*113) TOR - CKTO -^TOK PPk TO I Klft CSNlffi' (-2, 1) TOT 

k 

«lf\!>S > »l <PW ^®CK k TO kPt PPk TO I 



Stbvoj] 




i'b I C^ft A(—2, 3) 


j_ 

2 


I GNlfc^lft'aiUH’Q (3, k) 


k ? 


is i 3 i»i*iRPi 4 <srafl> gnt A(-\,6) ^ b l^p© c^t^bn a R^ii^l 

^5RJ GP IT x -^*K4 C(2, 0) R^tO C^r^BTI 

(a) AB 'S y4C »i 5)^*1 Rfa W I 

(a) A ABC 4?T ^ I 

ib- 1 (^rre OT, y- 2jc + 4 = 0 3y = 6 jc + 10 CsRtW (SR TOST ^ I CsR^BET fi>St <3w 
^TRTt ^ C^T ' 3 T5JT*fT 5 T »Tt$ I 

ib I y = x + 5, y = -x + 5 <£RK y = 2 >l5l<M c ! fai^ET %sf& ^ f^T TOST I 

f^3f ^fR 5 <£F^ C^3PP®T f^fll W I 

*ol y = 3x + 4 <£PR 3jc + y = 10 GNITORT WlR**# R% TO I GR^BET fi>3f Wfa ^ jc 
w »i»w*i *1f&o faucets c^aEPiRrfaTOi 

*i I Sttl*! TO CT, 2y-jc = 2, y + jc = 7 ^ y = 2x-5 CRT wR*^ (Concurrent) 

(£1^ ^f3jgnr ^sbt 1 

^ I y = jc + 3, y = jc - 3, y = -x + 3 y = -x — 3 <£f^fi>' &'^'4cef?l bl^fb Rcr*! <pw I 
b^ 6 ?^ Wfa i£[^ fvb-ifD ’i^fvsc's R<% TO I 

^ I C*fonT ^(1^, 

3x + 2y = 6 

^'TG BT<nfl> «l’pq^c<p GT GT R’^t.'S C^T <Kfl TO - | 

*f. *lf&s v lRRM I^T^fST TO <£R^. (SKlf^ '»I -3 P'SC-S4’SJ G\ I^JBf <KS 

c^zito R*f?r to 1 

9f. 'or>pqfl *fl?T R&S& r ll ^GT TO^tiT iflMlj 5 i^TO* SCO's! RR<5 <l r IS<$frsR"TOT 

^C°ll , TO -^T R^fl I xwqjfwi ^l»l2i vsc®l*l CTOTO <£RV' s ll*J v a r 1 R*f?T "TO I 
*81 OTenr^ln, A(l,4a) ^B(5, a 2 - 1) R^lSI GITOTO = -1 
Gf’ft'Q CT, a <£)^ ^ TO <KiJC* 1 

<• a TO »IHH«M ®MJ OT blslfD R^^TJtTmr, fR^P, Q, R « S , PQRS-i£Rf C'WIW 
R%^i 


*1. b^erR '^Tf'snw? i£) Ooffifa »|'S|>J'0 "<jNTt W I 



*|V|Vs% 0583 


R'QsIC-H ^ 3*1 &M 3# (quantities) *r**1p£ OTP# I ^ si?pm 3tffi3 3*fal3 ^ *lf^N 
(magnitude) *+’ CTW 3T ‘-’ ftaiW -Wllen 3*E3 *#41*1 wwt K®T I gftlbM 3l1 5 l3 
3*faT3 ’ifitoM (magnitude) <3 (direction) 5«*i^ (Scg*f isle's 33 I 343 3<p|ciiii 3tf*TC4 y c«Hlil 
^tf**f 'G R'©1?j 3<p|«ra 3tf*fW c'oifi 3tf*t 331 33 I «il»ral C'oBs 3tf*t ^Hc'f '»iic®i1&*il <Pf5wl I 

(fltwtrrciwPwffet - 

> w»iisi 3tf*f 'q C5933if*r 3*fat *ti3t3 i 

> c«h*i 3if*r 'q cssat 3 # 3'©1g<p*i 3343 ^cvs 3t3t3 i 

> ^83/R^\o cdisr « «m<(H «i 

> ctw« <3i4f¥^3JN334jffo 3t3Pti 

> ooBorai R«jM 3Jt4Jf <wqw> 313E3 I 

> OoScss cwlf] ’jRvsxp 'Q W £593 3TNJT ASIC'S 313C3 I 

> c'o'3w« RR>^ 'BrjiRRxp >>i»i^ii?i 33T3T3 apse's 3t3t3 i 

b^b i (^t^^tf 5 T'Q <^<#r 

MF*h #3pt m *motwi$ 3*g3 ^iph ait«i«rH 33 i 5 ot.#., 3 12 'em, 5f3Si3, 6°C 

^oi# 3t3f 34m3 3*g3 Mr, <#siH, ! em3 <#5^, «ii*i'oc-m 3f33t*t « 

^itprr 33 i 433 *ifi»iii*M w^j <mmisi <#313 k®t i ^rr^m 3^33133 435fe 

C3fa C4m 3l31t <PW 34£3 4 f^T. <3 v tCS 5 f^T. C^1®r, 'S 1 3.0*1 C4m ^>13 ft# ASIC'S 

c’1c°i 3403 Wf3f wl^fDsi 5 lf^"fwf^ y ? ft<p 3tWRT v l4® o«il<pfi5 

ot 3# <35333121 433533 ififott 313T 'iSiiicHsi + 3t - ^ ^sr ^npff m, 

'slC'9 W’iIji 3t 'srfw 3t PiPr^ 3lf*f (scalar quantity) 33f 33 I Mfr (length) , ^53 (mass) , ' 5 HW4 
(volume) , (speed) , ^sWI^f (temperature) ^Wtf4 zlovsjc^ C^Tl^ ^lf*T I 

CT illPlc^P ^ “15^ 2f4H <P«ll51 ®MJ tom v |I5>jH 'Q 1w S'OCfJS SJPJtW 7 ! ^?T f '©lc < P C'»9?l ”41 
(vector quantity) ^®Tf ^ I 4^ e l‘ (displacement) , M (velocity) , (acceleration) , ow 5 ? 
(weight) , (force) ^jlPt adc'sjc^^, £533 3lf*f I 


Stfc'Sfl S|Rffl 


\<t8 


^^A I C^T 5llPl*l sri^T: PlC^ 

C^tT^rr C^rrro <£& 2 J 13 FF «||RR*^ (initial point) 4RR TO SI1BW ^R^ (terminal point) 
fi>R?'o M®1 ^ <4<pfi> Rt<p Rc^*l<P »ifw (directed line segment) ^Tf ^ I 

c<plc*il 1w Rcn*!^ cmm ^tR R^x A <STO. «wR^ B '5J 5 T ^ R^ Rci-I^p C^ITv't^ 5 ' AB 
Wt zlosj-'P R^ Rc>r*1<p CS'TO' C5f3 ^tf*f, ^ ’iRsjR $ frRj (| AB |^T ^WC 9 ! 

ab ^fstf jjI&vs) 4^'*n^"fw A R^w AB B i 

R*iiww (wr C5i^ siftc* r<f RnR*r*F Giro ^iar srpk wr m, ctort gftoItR' frRj 
silPlfwi v iR»jM ^ <3ptoR?t «i«R^ Rc^*l<plD R^ stw res?r jflR?r R^ i ^ 1 $, res?r 

^tf*f 'Q 1w R<.<r*l<p <3PTO‘TO*h 5 ' *fl?Rfl 1w Rcr1<p <^lk*lc<p erjlftRxp csf^^re 
TOttM TOn^T »iaj'oc e i «nft(vs eoSora toj i ^ , «nt s T res?r «rjiftR><p 

ootte^. ^qlwl I ^ 2l J ic'e > t c^«iIji Rc‘ 1‘1'9 ^l 1 ®^ '^R?ljlc < ? cwIjj ^°imI I 

qlw GPtt 8 cro^rr ret<T (tw csnw) ot «i%r -micjhh* to Rfr, £ wfowd qfcrcr 
C?m ^t ^ *f1^ (support) W ^ I 

•>it><q|t?<t c'oBfic^ (tr^R TO?T Rot Wf ^?t; CW u = AB csl^ ^ptto© c^BaR*! Ref *fM 

(underscore) OfGTtt ^ ^ Rc^rl^lS) ^iR*? OKKP'fa' — > 11?$* Oi'GTtt SJl u = AB ^ 

u C«8«W ®r|R R 5 ^ A 'Q 31® R 5 ^ B ^ R*P A B 43 Rof 43*. 43 frRl |u| = AB , AB 
(st^trofrRii 


■^tW: i i c'»l»il«i ^pr C3iM iPpc 4 ! 3 R 5 . R. ^ 'srRs i cszS c^s >i«Bt 

®fNC»! C'ofsM ’iRw’i W? 

^ i RRc5^t% (fl'csf iflt.’spcifl c,'©l»jl5i , lRc<i , l w? 

i^.vsl c^dora ^ot; R-HDvo C^“ 

twr c®s?r 8 i£i^# C5f^ u-c^TO csi^ v-^ Ji»ih <5»il ^r^iR u 

(i) |u| = | v|, (u ^ v ^ t^Rj) ^ ® 

(u)u V-tflRT *io»t «lR>^ ^RT »i»il«sih C D 

(m)u -<fl*T R<P v-^ Rc<pyi ■ J ic'®»t ^<P^% I 

i£)^ >l^as| CT PlCM C^C»1 bC°1, C^RtT ^rl¥ : 

(i)u = u 






Scovoiq stf'l'o 


\<t<t 


(«) U = V V = W S.C'I u = w 

<1^ ^ v — i^?r *rlw c^sfrw ^mi«fih ^r, «ii»rai c*r u ^ v »i»il«sih 

re3?n 

: c<ic < plc r il 2JW C<JC<PlC r il C'oScflfl C53^' i 5W?rt?n 

C^nr, to P ^ u OTSflt P to, to U <SRT >WlcMH ^BT 

J 1 S«l«l*lt UlPl, ^st% P to u ^ ft<P <Wl<W |u| ifliT <PCfl PQ C^^fRT C<PCb I 'sl^.C 8 ! 

'S|'e<p«i «|^<||51 FQ =U ^Tl 


Mivrtfcr : V U-^^#0 C^^TT^T, ^ 

(0|v| = |u| 

(ii)v4?r*f1?FF, u-4^ *itac<pfl ^ I 

(Hi) v u ^ ftc<ps toll's ^?r i 

v ■#( u ^ toil's <?si?r ^?r, u ^ v ^ Roll's reifa i ^wsfa ^rt?r w, v 

^ w 2 dc'sjc<p u ^ toil's c^r^r v = w ^ri u ^ Roll's reffa^ftos -uc^^n 
u = AB $,C ®1 —u = BA 

i*.8 I CeftCJM Copt'S toPt 
i I (^F) c'sBs c^lc’ta Ql^jef Rfr 

cs8?r wipW § c^twf u c«3««i 3t«to v '^fat ^r u + v 

c^^to^^tou ^^iftto^^ 3t«to( v ^ 3t«to i 

c 



TOT AB = U, BC = V C®3?T CT, U «flBT Uteto Y «flBT ^to 1 U «fl?T 

^to<w v ^ sJl«to AC relfa u 'Q v c'oltaqcfis ^rr ^?r ^ u+ v W 
jjI&vs ^?r i 



SCO'S*] 




u « v u , v ^ u+ v cwtaisw Wti ^ ^®r <?itwR ’Hf^sw 


(*l) C^ 8 ?T C*JlC*ta ■uNteR^Rfa 

c.'oBfl 0 i' 9 «f ' a i*ipi r ^l« Remits C'o’Ss c*JlC*ti *il»]|«R<]» Rfa Pijjq^i! c^lwl 

^ W ij^fi> C58^ u « v ^ 'SIR « f^ ^s ^pr, i£f jiI»]|«Rc<p?] Pf^f u e v 
C'OJtoqWIS «(1?Rr CM 'Sflf U + V C'd3csw ^ 'Q f^ Jjffr'O I 


W * ^ C*IC4lMl R^ "Srf^s U 
^ v OA ^ OB Wt ^wics?, I 

OACB « ^13T OC^rf ^ I 

if oc^fifu «v 

cfi^ c^l’l^ 0 ! ^s^l 


B C 



OC — u + v (C58^ t^htec*]*] '5jT*TO) 

OACB -HUitaifoM* OB « AC ?rctR « 3* 1 


/. AC - OB - v (C®S^ tOiteaw "JITWO 
:.u + v = OA + OB = OA + AC = OC 

g (i) ^ ^r cvo3«*i c*im*mm> w ^?r 1 ^*r ^r »if*r R4«w cro 

<P53?T CTW3T ’P’^lR' »iymH <p*ig'© ^ I 

(^) »1>ll«wh ^T volcis CTtt%f C¥£3f ^teR^P RR SfPIfWJ RS, R 5 ^ Qj^er RR TRSSf <^S[ 

SlCTUfJI 

* I c'sfoora R«iM 8 

u v ctfamuM RhiI*Um u-v WO u 
^ (-v) ( V ^ Roll's (P53?f) C^WH 

CTT*ftW U+(-V)^fiTI 


c 



c'o 9 « Rc«lc>ta Qi^er RR 

u = AB,v = AC ^FT u-v — CB; «rfK AB-AC = CB 

8 U ^ V i*RT wilftRn ^FT U-V <?R C58^, ^TtfT ^iRR'^^ V ^ ^R^ i£|^ 'STtfT 



SCO'S*] 9|f^S 


^<t°i 


aeitsM Ruim«p*i $ v*h «wR^mi wr R*i3Wc»i re§*r i 
W * CA CSPIWW 4>H'SIM <jffivs CT=T AE = CA ^JT I AEFB ^tesR^ *6=T I C&S 

CTfefaWtalfol^^lSI, ~AE + ~AB = ~AF 
^irsc <srcfl> ^uitoia*, c*m * r bf = ae = ca 

|| TOT || 04. 

.-. y4F = CB (cs^^NM), ft? AE = -v <AA\ AB = u 
^s*rR w + (-v) = CB STOlffo^piTi 

vs I *^'11 pois : CT c'oBws *l*j»i^h “Imj 'tFStm fw f^f?! <p*il *TT '©Ic < p *jni C'»3*1 <ic®i I 
U G<JC<PlC«'ll C58iJ"^C 5 r u +(— u ) $.g<;? 

*rf^, u = AB - u = BA Wf 
U+(-u) = AB + BA 

= aa d^^^nft) 

AA % C5l^? 1^ C5t^, '5|#5, vflRT 'oilftR-^ « «I«R'*£ l^j 

^1 

'si#*, AA wt A R^g^r ^ i retfa' (^ ^ retfa ^®it ^ ^ o 2fito 

vfl^ vn^h c58*t m c<pic*ii RRR5 1w *rt^ c^tt c»^ i 

C'»3g?W «l<]'Sl?Hlfl <PC®1 ^l*]?]! <]®1GVS ■‘ftR CT, 
u + (— u)= O ^ M + 0 = 0 + M = M 

c«3c^ KIWI'S «ic'oi RR>® Jicijcst I 

i c®8?r c<ilc’fei 

i I Cs8^ c<ilc»is RR»w RR - (Commutative Law) 

CTWlCHl U, V C« 8 C*M U + V - V + u 

W * ^#, OA = u *mOB = v, OACB »1l»ltel34 « *ta OC W*T ^#1 OA « BC 

Wf 'Q ^ OB « AC 7 Rffi'G ' 5 Rl®3t 5 T I 

.’. OC = OA + AC = u + v 
^m, OC = OB+BC = OB + OA = v + u 
:. u + v = v + u 

.*. G'oSfl C<j|<5T»i RRh*J RR Pi 10 *! <PGS I 
^jt-'S'a, Scovs*i 5 if'|vs-t»'sr-io' s r 



B 



C 






C^iiT (Associative Law) 

C<J0'9lC»ll U, V,VV (u + v)+ vv = w + (v + vv) 

OA = u,AB = v,BC = w 
^#5, u (flBT ai«R^ v W v ^ 3l«l<r^ w «i'»pi W l 0,C ^ A, C C*JN 
I 

'stec«i (w + v)+ vv = ( pA +ab)+bc 
H OB + BC = OC 
'SfKfa, u + (v + vv)= OA +(aB + BC) 

= OA + AC = OC 
:. (u + v)+ vv = w + (v + vv) 

C^s?t C^mt WIN ^BT I 

8 f'S'ifD '^fp' ^tWT ^ (J58^ I 

QB + BA = 04=( : Ad ) 



I C'0*8w5i ^Jt C*tm , jR'S < P (Scalar multiple of a vector) 

u c<io<plc»il retfa' ^ m c<jc<plc*il mu W c^twf <?53?r ^n?r, ^st ^TKrf W 

$,c®il I 

(i) m = 0 mu = O , 

(*) m ^ 0 mu ^ u OSMIUM* mu u ^ Z |m| ^ 

f^) m > 0 mu u ^ 

(*l) m < 0 ^ mu u ^ Ptc<p?i i 

8 (i) m = 0 u = 0^fmu = 0 


C 




vbH>vo?i ’iRvo 


W lu = u,(-l)u = -u 

vS v lR$® "5^0 PT*lt ^TRT, m(nu)= n(mu)= (mn)(u) 

mn ^spt >0, <0 >0 < 0, fc«?r 0, 4 *r»t ws ^ 

RmmI ^PT >>RC,er$ <;l«<5'0| IRFb'O ^'?H" J It?r I Rct> 4?T ^<pll> SiI*$M PtSTT^PlT : 

ajci <pR AB = BC = u 
A C <& G ^ PH 

CD = DE = EF = FG = AB *JT I 

W AG = AB + BC + CD + DE + 

= u + u + u+u + u + u = 6u 

AG = AC + CE + EG 
= 2u + 2u + 2u 
= 3(2 u) 

^ AG = AD + DG = 3m + 3m = 2(3m) 

.’. 2(3 m)= 3(2 m)= 6m 

8 c«8m<i m* cspot ^ mmm ^pt, ««row 

2W*f WT^TRn 

^5 II CD ^pt, 

— * — * AS AB 

AB = mCD, PPftPT, \m = r = 

1 1 CD CD 

m > 0 ^pt, AB 's CD 
m< 0 ^pt, AB « CD Rr#^ft^?n 

I c'oiwii ^Ij’jRvo^ Wl« <r&i *jtf| 

(Distributive laws concerning scalar multiples of vectors) 
m, n ^u, v (^SB^^^PT, 

(i) (m + n) u=m u+nu 
(^) m(u + v)=m_u +mv 
»8 (i) m n ^c®i -^afo «i<p1j$, ^ITCB" 1 

ajci <pR, m, n ^»PT *H'ai<p W AB - mu 

:. | AB |= m \ u \ 

AB C BC = n\u\ ?8\ 





StfcVS*! 




BC = nu 

+ n |m| = (m + h}h| 

AC = AB+BC 
:. mu + nu = (m + n)u 

m, n^»c?r (m + n)u ^ ^ (m + n)|u| u 4?r ftc<Pii R’lfil'o 

f^, ^R mu + nu ^ |tw||m| + |»||m| =0»i|)+(|»|)|m| ^ ^ u ^ 

i m < 0 ^ n < 0 |m| + |n| = |m + n| ‘5*r, c^ic^ 4 <:•»»* «i 

(m + n)u = mu + nu *ll'0?rr <RR i 

m ^ n ^ w 4^ >0, < 0 (m + n)u «£Br ^R (|m|— |n|) |“| ^ 

Iw'SR 

R 5 ) u 4^pitR*R |m| > |n| 

(^) u |m| < |n| 

^R mu + nu CHIU'S « fRFF (m + n)u 4RRW i 


AC 


AB 


BC 


= m\ 


:. AC = (m + n)u 


^sMi^45,c 4<r i 

RWS (i) *n^P C?RT ^RT 5|WH ^R ^stOTR f^F 4^ ^R, ^®ttR?T R^f 

(similar) C5lR RRt I 

(^) (R c'oSwsi i (f^ Pici“i<p) 4w c#rw^n 



RW ^Ifl, OA — u, AB - v 
'®kc s l OB = OA + AB = u + v 



St&vsi] 


OA 0$ C PH OC = m. OA ^*r I C to 'jfas AB *«Br CD C^SIT 

OB aBT^PfaMOT D CS? T TOST I CTC5? OAB ap^ OCD ^WW^ff, 

OC CD OD 
OA AB OB 


:. CD = mAB = mv 

tsar-i aj m *Htw, tsar-* aj m '‘Ww? 

.'. OC = m. OA, CD = m. AB, OD = m.OB 

OC + CD = OD ^T, 

:. mu + mv - m(u + v) 

q45sj o m ® wr *ilc*ra ©r*u 5’lcsil'® ^ai ^sT l 


: m 'Q n a]^ Rfej) 2pF|?r ^TfsiRj^ 'siH f'O' u C'oSwfi (m + n)u = mu + nu ^aifi> 

a^af csplT ^FlT: 

i I u + v = v + u 

$.1 (u + v) + w = u + (v + w)=u + v + w 

vs I u + o = o + u = u 

8 I u + (-u) = (-u) + u = o 

<t I u + v = u + w 3.c®i v = w 

b I m(nu) = n(mu) = (mn)u 

°i\ ou = o 

\r\ lu = u 

b I (-l)u = -u 

io I (m + n)u = mu + nu 






Sct>vs*l 




I C^9?T (Position Vector) 

o $ *iw»m Mwiwr p f^TTOH op 

OP O P ^r O It*ig<p csss (origin) ^TT ^T I 


'sn^r c^r jiw o 

A TO O, A 

CTW^aOT^fl^ OA C5BiT O 

yif^ tom c^ftr ^rr ^?r i to' 1 '® IW > 

O f^3?T cafes' WPT TO B f^r 

TORre3?r OB 
A, B CTW^&I 

■sn^r*!#, OA = a, OB =b 

^\5m OA + M = OB «rfK a + AB = b 

:. AB = b-a 


B 



^gjRifc, f^?r tom C58?r wmt sirr ^©ro wnw iw w\ $ c®sw^ 

SSteR^ ^l<5^lri reS?T f^Tm^^^TTfTOl 

1%^ 1%^ TOttM «ITOK «tW$ 'TOH C58?T 1%^ 1%^ TO TOl (TOW T 

adRHRj R<)g*is j i»<I*iIg«'I 4 R<(g*w Rc<n>»ilftR '°i < qt( > h CStR ^ B iR r *3*i ^ilcric”®^ *MT ^ I 

g'sNs ^\m R^c<p O W RRj^ ' s i < ^lc r i ' 5 rtfTQ ’fl&fD R^Picu O R-*2 ji jiIcRc^p ^ , Jc°il«] 

'=i<it( i i«i c®8?r Bfc'a w i 


i^.io i *fo*i*i ®m^ c i 

b I <M*IR CT, 

TO -(-a)=a 

(«l) - m(a)= m(- a)= -(ma) CTOM m (MTO I 
R) j-T a C53?T ^mr 'Q a ^jT 

l-l 

?mMM 8 (*p) f^#s c^Wfi «i^«i^iiS) a + (- a)= 0 
«ifa1?r (- «)+ (- (- «))= 0 






\5covs«q ?jf^s 


^5*3 


.\ - (-«)= a «q^Rl<] 

(*0 ma + (- w)a ={m + (- m)} a=0a = 0 

:. (- w)a = -ma (l) 

ma + m(- a)= m [a + (- a)] = mO = 0 

•'• m(^a)=-ma ( 2 ) 

(1) (- m) a = m(- a) = -ma 

(’t) a ^ o ^GTHTJ - |a| ^ o 


a = 


1 



'stec»i lal = -j— rial =1 a ^Iw’Q a 4^1 a w <J59?r*lfa1w a ^1 

a 



^rfWUl ABCD AC 'Q BD I 

0*F) AC, BD OSfcmFF AB <*FR AD CefcmttM 'STfTO JWf W I 
(*T) AB 4FR AD AC « BD C^S^M'STfTOa^tW I 

0*F) AC = AD + DC = AD + AB 
AB + BD = AD^BD = AD-AB 

AB = AO + OB = -AC + -DB=-AC--BD 
2 2 2 2 

AD=AO+OD=-AC+-BD 
2 2 

vs 1 C'o'awji mm wf m ct, t^sf^ c*jwihi ^ <3Kr*t ^ 

Queers ^§Ri ^ip' »i»itewh « 'm 1 

ABC Rl^etf AB <3 AC ^UM D <3 E. D, E CTffl' I 

JMN <MW> *M CT, DE II BC ^ DE = -BC A 

11 2 

Wf S C®§<T R«jlC*t?T Ql^erRfa «i^>il«i, 

AE-AD = DE (l) 

4^R AC-AB=BC 

AC = 2AE,AB = 2AD 






^8 


[v D, E AB « AC wf^| 


.-. AC-AB = BC Ctt!* 9 tit 
2AE-2AD = BC 2 (tE-AD^BC 

:.2DE = BC, {(1)W} 

:.DE = -BC 
2 



DE « BC *nw CS *\ I JRWI I *TlW GNT <iRr TO I ^5?Tfc 

DE « BC c^ismuisi *rl?PF DE w BC I 



TOW^s »iw ABCD xixmRmu AC « BD O f^s 

^IPT^, M> = a,BO = b,OC = c,OD = d 
Wfw^w CT, |a| = |c|, |b| = |d| 

»8 M)+OD = M) 4HB0+0C = BC 



’t^l^^RPT'Q >|iJteWM I ;.AD = BC 


^# 5 . AO + OD = BO+OC 


^f, a + d = b + c 

a-c = b-d [&cir*KT -c-d 
a«ci® *TlW AC, .'. a — c 4ir *rl?l^ AC. 
b «d ifl3 BD, .'.b-d 4iT *Tt^ 5 ' BD. 

a - c « b-d TOR TOR ^sp^j c^9?r ^stcro TOW <3P*fl l 

AC o BD v ta~ y tawl «iTOl«sh ->ra«iM<f 1 »fosk a-c 'Q b — d c^S^w 'sp^j fjzs ^tftsr 
•rr ft*mr 'stt s t “jru 1 
.-. a-c = 0^fa = c ^b-d = 0^fb = d 





Sift'S*] 5tf=^0 


iOitf 

Sil*,* 4 ! <t l relfa sW w CT, c^twt tj^csf?] ^ifjjR.'s <H^jMl*] wf^j^ ^<i|er<p c?KPr^ 

<4 "fib ^ll»j|«I5<P <pw I 

*hiwpt 8 tot ^#, ABCD b^ow 
wf^ P,Q,R, S i P « Q, Q 
eR,ReSwS'aP CTW l 2 W 
Ws $.c<j ct, PQRS ^Nteis^p l 
SfottlTOT^ft, AB = a,BC = b,CD = c,DA = d 

^ITOT, PQ = PB + BQ = ^AB + ^BC = ^(a + b) 

QR = -^(b + c) RS = -^-(c + d)^ SP = ^(d + a) 

(a+b)+(c + d)=AC + CA = AC-AC = 0 
^#5, a + b = -(c + d) 

PQ = ^(a + b)=~(c + d)=~RS = SR 

:. PQ ^ SR WT'Q^flMKi 
^JjTBtW, QR ^ PS WT « 5RWI I 
PQRS <srafl>'»il»il«iR4 1 





i I AB | | DC TOT 

i AB = m. DC , m 4<p!b c*fr®ita 3lf*f 

ii AB=DC 

iii ~AB = CD 

'G v 1«w c<ph^c<nl 

i *r. ii 

«t. i 'Q ii ^r. i, ii « iii 

^ I Tjffr c'oia *i»il®sih '5J 5 T— 

i 4W** <^tFl<T CTO »il»lW®* sfWfWT 

ii 3c<jl«tJ 

iii ^Tt ^TSJT^T 


B 

D 


<P SJl — vs8 , Sift's*] *lf^s-b' s T- i o' s T 



Stfcvsfl $lfe|Vs 




'SfWT c^ll’jc®!! *1$<P ? 

i «r. ii 

*t. i 'Q ii i, ii « iii 

vs I AB=CD AB| | CD 3J®T PlCM C^hfiJ *l$<p? 

~AB = CD «T . Jb = m.CD , C*HfW m>l 

*t. AB + DC< O AB + m.CD = 0,C5PftWm>l 

Pi CM ^tET «(lc a llc'9 8 « <? w Tfi'Q: 

ab cm ^isr mwiwi c <*m. ctot reSjr nc 9 ^ a,b « c f^?r res?r 

a,b *0 c I 

81 C AB 2:3 «l^ p llC'o vawffi'tttf «»l fttRT C^t 1 # 

a + 2b . 2a + b 

c = = — = n. c = — — 

5 - 5 

^ 3a + 2b 2a + 3b 

- ^ 5 ^ - 5 

<t l C53^ O c<phfb 

1. OA = a.-b *. OA + OC = AC 

«t. AB = b-a ^T. OC = c-b 

fe I ABCD AC 'Q BD AB 'Q AC CvoHmiW AD 'QBD 

TlWTCsrsWr W CT, AC + BD = 2BC <£RK AC-BD = 2AB 

<\ i ffts ot, (*p) - (a + b)= -a - b 
(*l) a + b = c ^ a = c-b 

b - 1 wf8 ot pp) a + a = 2a 

(*D (m-n)a = ma-na 
(«D m(a - b)= ma - mb 

s» i C^) a, b jIwjn C53^ ct, a = mb c<p<pwl(£i ^ a,b ^ 

(*T) a, b C53^ v£W ma + nb = 0 c*f*rt'Q ct, m = n = 0 

io l A,B,C,D ^5R^pT C^Ssr^toc*) a,b, c, d ^c°i CT, ABCD »il»)l«Eto 

■?jf^ o<p<qoi b — a = c — d ^ I 


ii i oAom sraH to ot, I3^c«mi ^ TO »i>il*ili c^it 

' s Pu fry’ll 51 1 






i^l W CT, v ta' w tac<P W5#*rf^® <PSC®1 ^ot ^N«9<P ^ I 

i« i c'oScfiJi *ii*jc<u sW't^r ct, ; 

< 13 ^ mw ^tewh <3 'slci*i c<iM<pc®wi l 


-wtewh 


i8 lOftCsM >i1*l MJ Wf W CT, ©PlfiRltCTSr wf^ WqpflBf^ WiM <npSM 


A 



AABC AB <3 AC D <3 E 

T. (AD +DE) AC C«1CjM ^TWSWtWI 

H. T?s8^^n?IT Wf^f(?I, BC| |DE 4^DE = ^-BC 

«t. BCED ElPlUrJIlCiM M « N ^PT «»§«* I Wf ^ OT, 

MN| | DE | | BC ^MN = ^ (BC-DE) 

i'bl AABC 4ifBC, CA'Q AB'^^nf¥^^lg^D,E'QF 
T. AB C®§*« BE 'QCF C^iBBT^OWSWr^Sri 

*. WWW, AD+ BE+ CF = O 
*t. c«3ora *itelc<|j WfWW, F «ilSq>'8 BC ^ 

»WteWM CSPIT 


A 






'oiNICIS <ll<S<l efl^OI RR>j| «ll<p|05151 *l r i<l<i>51 zlonIsM 'Q '©IW <lJ<15j51 ‘5J?T 'olo < P I apf "SIWT ■yw 'Q 

«ii4ic*M i ^r wii^icjm ^ '$$> V wra *tfo© rinffa vi-m^j 

'°lli|'» , i 'Q ■’^>'©0°151 C^3RP®T 1k% 'spulo*! '°llc®lll>*ll <P5ll I 


^ *l r 15|^5l f^iZI «|«9»i TOO'© v llflC<5 I 

> l2fSR, f®1slf^ «il^lwi C*tH^ <3 >i^'5'Q^<p o<i=Moto «ilii'©i W ■>^'©o«i5i C^apH' k% 

v llfJC<5 I 


^ erj|f»iR>5i «na*IT doflM <P05i J i i 4 J ijl ^i^l*TR file's v ll5ic<i 1 

> 0*jtf*k ^I'q^a 'qlfj'ai <3 ^'octo to o'® *lt?IW l 

^ *i r i srjlf^lro *Jl?l c tT <u^lf^<p c^cifi dofiM file's v llflc<5 1 

i«.i (Rtf^wtr 


[, (SRt G WR C»ilPl<P *IWT «llo a llfi>'© ^C?JC^ I ^PT 1 
m (Rtk^ *iWT sW tot ^r i 


CfRT G 


i I ^ Mj, 2k « ac^J4lT5C4 £ ^ (dimension) ^Tf ^?T I 

$, I 'Q Sco'ol i aifi* ai-qjfD *Tl?I lc tT I <I1«1M '^C'U «il»i5il aj-qjfD ^ (.) <u<i3j5i 

I '0|<i-«^lc«iiQ zli'o^t <i=il c^c^o ’ilw I 3 3['o«iKR r *3ji o^lo^l ^Itiil C*l^ I ^ol^ R r *i i ' 1 ^IT »j|Qi<p I 
vs I CSN13T C<H«-RM Mj ms., 2k « ^WT CTt I CSW 4<JRlO|<f' I 
81 '0C c 1fl G m.*m, 'Sn>'©1 <R$ I ^o1$^o«T R»llR]<P I 
<t i 2k«^wt^,^r^ i sR^<H^n igv©3R*M«$ RrRi<i= i 

i«.$, 2fNf^F ^RS5t 

i I RSFoef (plane surface) § 0 <ploil 'oo=i5i S’lsk C<lC<Pic*il >lf5®lW ? TT R^lK^C 9 ) 

a? '©c a i?i ^f^o 5,0=1, af 'o®ic^= *i»i'o®i ^®it ^?r i *nPr ^11^0*1 ^ •nPftr S’lRl'oM 

>=i*i's o i i Pio»n5 Rio?i PiR'o (RlWf^^o ono^o^ ^hsl >>i»i'o | =i <io=i kk 5 'l R=^ erjlRif'b < P'olo < i 

■^f Jl^voei 'JRT, ^1^*1 *105151 O^IO^O'O R»^'®5'-'kg' ^lo^ I 

g vsHj kk^»r wnkf^o c?kr Mj '=i%t (infinite) 

«iPiPMJ ^sir ^*r i wra' ?m\ ^piR w^mr <pt, c^twr w c<pm wft 

0<pl0«ll '00*151 ^ 9 ta' ^i<P0°1 TO 0<pi0«ll '5R‘f a? '00=151 <1 1^051 ^I^O'O ’ft^' »Tl I 

^ I ^o«T (Curved surface) S C$ 1CTT ^PBT ^BT «Rf k© MWlWl I^T 

a? '©o^ «i<iRt'o «Tt a? \s«io<p <is='o«i ^®Tf ^?T l o’1ho*M ^'©=i <ia='s=i i 



\ 5 c&vo#i ’jf^s 




v I «rj|f»il^o (Solid geometry) 8 ’tf'fas *1 Igw CT ’fNfa' ^iklc<u 4^?.^5«T, CsT^tt 'Q R*>3ji *rtf 

WM ^rT5T, vslo<p ^Tf ^5T I ^*Re ^Re erMf'©<p ©nlftf's (Geometry of space) 

%sflfai^ eulftl'o'G (Geometry of three dimensions) ^®Tf ^ST I 

8 I «<W«% ONt (Coplanar straight lines) 8 ?mc<N\ ^pr, 

'©lam ^i<pc°n*i wte ai»jv©«i 'oiwpi £ anq o iw^lhJc°ilc < p 4<P'©^k i 

<£ I GT*lt (Skew or non coplanar lines) 8 iWtfW Juq®icfl*IT <4^ «*i»j'oc o n «i<iR«>s *Tf ‘5J 5 T 

^1 'olcifl ' 5 RT Ptcsj «|'eq>r| <p<q| RT $.C °1 ^"ICJl^tt ^Tf ^ I ^Ib 

C v lI^1 c nC < P (fl^pfb PlGfl CTK <fl<pfb ^Ib t*'l<P'©^l*J 

b I RSJjSSl®! »w*iortt (Parallel line) 8 ^lb 4^5%r 

wrcsRt ^ <i?p os i?r C5?r *rr ^cst «rtK ^ 

(^sRRf RWm R' sftFF, ^StWiT * 

^RmsNtw^ri 


<* I >l»ll«Ml*l ^5®r (Parllel planes) 8 WT ^ 

*1?™ cm r tost ^stfrt c^rrt 
csT^rr *tt 5iio<p^8c^ ^ ^©®r <wi ^ i 

v i ww gnt s 

ww ^sfe ^iat 

*i5P*i5t cm ^sr, ^ £ wrarw ^ wrat 

»imi«i*i csNtw^ri 

tj^5<u 8 RRRlH toBpf '5^ R»j|fSi<p ^Mw c<;lc6 'oi'09 ir i R^l 'erlT5 o i I ^>1$ CjjR^o^ 

jswj^iu fiar ^bt <Rto to 

'Pi’pi^fcisi ' 5 jw ^Kf r 5 )b^©w ^c< 5 1 

h I WBT (3RT (Normal or perpendicular to a 
plane) 8 C^tM ^BWBW t 
c<plc»ll Rt^ (R^ 1 ^ J 1»J'SC®151 ^'IS' 'SI fep'S C<JC < PlC»il 

csr»n?r ^ W ^ »i»i'oc*w 

^ft^l 


p 










bo I (Oblique) GW i C^m WW 

TRI^K <ji ®T^ ^ 3 C*T, £ 

bb I ^ (Vertical) GW RT 8 % 

^mm gfurt gw w mc^ 

^§®r^ wr ^T i 



p 

B A 


b*l ^i*j^fil4 (Horizontal) ^T « GW 8 

(SR# ^st ^jjwswir m$ m ^tgf 
*RPT W Wl^fw ^ <W ^Tl TO?T (WftRt 
w wft^s <rgfhw 

J 1 fJ<n«W R®lT ^ I 

b« I W 9 ! « t 7 PP$%i byiv 8 (WtGtt b^OTS <Jtl^t 31 <PC °1 <* 1 ^$ WI 'orRi,’® '®TG^ 

RW ^r I TOst (W iGtf boosts! <H^tW W WT «Rf ^5 ^T WT, ^ b^©rW 

t^R*©% ^|gr <^ ^ i t^R*s% 4 ^s?Fr *m to wr 

SRft^S I b$ 4 p^ f<p#s ^ 4^1 il I 



bs i <^$% ghr mfa gfft 8 £rf©% gmr ^4® Gm « gtcrstm ~q '®r 

(Rstwr <ww 'n&wo TOfe mm \* r c^im iwto wt i '^triw 

gw* ac«i^f] gw cro^rr £ i^jp® <wto < #*ir e f ’9 

frR^ 5 %i (WTGisr ^w*? i 


■SJW R#, AB 'Q CD Ijljb ^R5^% c^?|t| 
c^c<f>icrit O 1%*3ps AB « CD 4?i w(mft 
OP ^ OQ arm wi 
ZPOQ t AB « CD Gm %>i*r 



b<? I f^T CW (Dihedral angle) 8 Tjtfi? ^W©*T 
WIGWST W WFT^slTO cm GW^ MWIMI 

gigf $ t*i?r £ cm (» wgst 

^ (S^t <ra gw W 5 f fcvijj (Rn^ ^ 
?W©W^' 5 l®%'ft® 5 r<R s t 6 tl 





AB « CD ^wrw AC am c^t i AC O fc^cva AB »i»i\om 
OM <m> CD »i»P8W ON ^ wrc?Nf W ^it ^BiT AC *sbt 
^ roasf O ^t5C*T ZMON $ AB « CD 

TO I ’t^^% J1»|Vet«W fw*T G^ffT ’ttot -WWM ^PT, if ^TWTW 

_ B 

^ I A i^~V\ Z 

r — I y 

i'b I «|Rw 1 8 G^FtPttf^GSlFP' i£)^sf& 

iiM?r^t G^fCTt i&’fa' «ifS<p\s v ll'if<r^c < ? k^ J b 

if G?HT <tf WW ^BT ^ ft* 2 *r *lte*T ^T 

X 

(Projection) ^Tf 5?T I g<pIgiI ^«iw^IT ^T <m3*M ^i < P ff i g 

G^lFF C^t WPM ^ 'srf^a 

miiR'^vm* ctUw ^ >ivjvswf] fcqsr $? jhhcjNT 

wn^ «iI»c*h ^rr 5?n «ifew‘iw Y 

«iBc^ < to (Orthogonal Projection) W 5?T I b 

a 

X 

f&Oil X Y J 1*P8G a 'lSl ^13' W^^JT 'O «l('aG' , H 3.G*JG^ I 

io.o ^rD ^BPIGPfBr " 5 IW 

(^ ) *35(15 >*i’Si o iG*r 5 «tT 4<pvs^)fi ^.G'a v llGfl , g j ig* 1 pg^ ^afaf «i<H.t$. ^g<; ^t G'pIg^I R^G^a 

G^t <PflG<5 1 

(*f) JhMfcW w TO, <? IGTOf ^T TNWfS 5 W ^ fast G^TOTf (^Jfla G^Q 

<P?1G<1 "if I 

i«.8^»8f5p«t 

f^) G^fM <» 1 »t'©G 0 1 <l ^<G<j|ef<P 'OTGSTO '=lPiPt^5'»lG<l ^f^a TOGO'S ^T '*l“j4»lG<l if 

JIM'oW «MftOo SttTO I >M*IM , »lt « (iRPf& » 1 »|*bC*M TOT ^ITO, if 

»m«ic*r<iT tot 'swit 5f«im qiro i 

(*t) * 35(15 RR<i5 itl<p|b ^ifl^Gfl^M "TO (*1Gil ' s Ms?lT ^IWT V 3 T«P r 1 <Pfll '*Tt¥ I 

»W 1 CSrtt *S ^lapeCTOI ' 5 JC*U »lH^ 

(^) 4^(15 ^ra®IG5^ff ^<p(T5 JI^VOG®!?! > 1G'»t 5G®T 'alG^S WJT g < pIg»iI ^TPrW R^3_ 5|I<PG<1 "Tf I 

(^) It)<p(l5 ^“lGS^ff G<PlG*ll J1^'S»1G < P G^T <PSIG»1 valG^ ' 5 IG I 17 ' s rtt2T ifl<p(l5 ^Tf 1 tt^ s t R^*?II<PG<5 I 
(5f) G^fM ^"IGS^ft 'Q -»1^G»1<5 13 ^ ^*^^3,51^, valRG 0 ! ^»IG55^I# if » 1 »paG»l «l<lf 5 va 5G^ I 
i«.*b "Siwr 

(^) ^i^l«fih 5PT '®1 giji WJT G^fWf ^r*rW(^ { 2f1^C^ 7 ffl 

(*f) WT 5G®T Tsm i£)^sf& WTGMn C^T W *GR5 ^ 1 W?T ^WBK (^ 

SfTOl 



StfcVSfl $|f*R 


ivs.s 

wif^r, 4 ^rri ^t 4'*r*imr ^r ^ ^r <RRRi?r ^ ^m, ^ ^i?rr 

zIc'ojc < p 5, R 1 ^ ■'jiRl'-l RR (Space) ^N^T <pw **IIc-<p I 'SfRI^ 4^*1^ ’tt*^ ^t $cG*i < p*i 8 ilii 

JtoI, $u>®i ^ifiR *J[<p*il ^ ^'sjlR'S *i»i<i<}js \5itajH I «w ^’Jc®il R<r *r<)<$ I 
w ws*r m\ <Rto tjfm Rs^r rr *m tost ^ (Solid) ^*rr ^?r i 

(RftR RRW Wtfs ~5J?\ (7RR, WtW %*# W ^iRT *ERRl <^lR WMfW C^HRT 
RRW (R^T ^T ^S W Tii^m I 4$ vh<$sI \55f ^t (Surface) ^ 

4 Cl?! J 1 ^'S ®1 (R R*N?T RR <PW , 'olcs* ^ ^R^^ *TR (Edge) ^®Tf ^T I 

RfC3^ ^t iff^RRT $ciR ^R5 ^vs»i «ilc?, ^R1 t> *TR «ilc?, I R'C^'G ^l3f i^FD <q^\s°i 

wnsrmi i 

i I c'sRal kIc'ojw «i*i<i^'Q R<w >q»i<^ *iR PH I 

■^i c^NIs ScaR^o 'q*i<)^(.»il^ < pc^ < pfl5 <u^l?i RK I 



f^-HCerlvt)! * RWT W ^TH^l >|R|«|R<« t<R<I$ <RT ^?r l 4$ wifi stoaR# 

rrrR’F ^ R’tffc© Wf i ->iRl«)R<f *r«$*j %?# wf *m 

«rt^i 


r >iiiii«iR<f> ^r^ ^ ^?n r *R<i$d 

(Cube) ^rr ^?r i toittf to 'RiFsRm vm^m ^ w^?r 
ABCD, A'B'C'D', BCC'B', ADD 'A', ABB'A', DCC'D' 4^<n?l*tRT AB, A'B', CD, C'D', BC, 
B'C', AD, A'D', AA', BB', CC', DD' ^ BD'. 


^R 'RWRR VR<|^ frrfj, 2R 'Q '5Rt3 s W AB = a W AD = b W <4<R AA' = c 
| 


(^s) WlWT^PR ^^<5^ RSGJ^IW W3PFT (Area of the whole surface) 







Scovoil 




= 2(ABCD WI?T C^3Rp5T + ABB'A' WRT (^3PPT + ADD'A' WBT 
= 2 (ab + ac + be) 

= 2 (ab + be + ca ) ‘^fa < f> < T> 

0*1) «|H|V8»| (Volume) = AB x AD x AA' = abc WIW 

(«D BD' = ^BD 2 +DD' 2 = V AB 2 + AD 2 + DD' 2 = yja 2 +b 2 +c 2 

^ I c’pwi, a = b = c. 

(^P) ^»p]'sc o iji ‘W2 PP®T = 2(a 2 +a 2 +a 2 ) = 6a 2 
(h|) «lH|Vo-l = a. a. a = a 3 WIW 

(«D^ =y]a 2 +a 2 +a 2 = V3 a Wl 

i I ^<pli> Zwi, <3 v5cov8|?i 'oi^II's 4: 3: 2 <4^, ^>13 j i**2|'sc o iji C^iSFFT 468 

^ffti>1?r ^c°l, ^ald <3 PKu ^ 5 ?T I 

?raT*rft : >iw <pQ,Mt, a^'Q^B^THiHna^sr 4x, 3x, 2x ftlfari 

'okc®i , 2(4x.3x + 3x.2x + 2x.4x)= 468 

^T, 52x 2 =468 ^T, x 2 =9 .-.* = 3 

.-. Mr 12 ft., 81^ 9 ft. ^^WT6ft. 

SSBTTOfafrrij* Vl2 2 +9 2 +6 2 = Vl44 + 81 + 36 =V26l ft&m =16.16 ftftfiT (stl?D 
^«W55f= 12x9x6 = 648 VMpflJM I 


: i I ftert4lt&l <^5 d<)I^W<J *UIC4$) 2t^, 'Q^sfl^fW 

'oiliJ'SI, wK '8C®1S C^3RH 'Q Z^i ft4s I 


\S I feta 4 (Prism) 


CT xinqjji Tjt; 2ft® <3 »1»ll«flh <^®T ^ I^Sf*! ^®T I 

Hl«iCT?r ^ ^J3T ^ft <4RR ^RTRT *ltfM TOT I *fP^r ^lWtal?I ^FT 

feta^feo^p Hfl^r^T 'oi «u c**pcvfj feta^fec^ '®1 ^ < p fe®H I ^l<s<] c^pwi ^TtwT fstw^ 

<u<^> ^ i ^ft wra' ^nwsr fc*Br ft^r ^sr fe®rc>w wr ^?r i cwr, ftsnr. 



^ft ^?T ft®r»jc<p (Regular prism) ^^E 5 ! I 'qft •5E 5 f $3,1 c<p f^T feta^T 

(Irregular prism) W ^?T I ^TtWW^ ^ ^ I frs ft 



<f ^l-'S<? , vScovosi s|p^8- Si'ST— i o' s T 








^8 





&efC*W '5f5*3^5t 9 RI C^*'£<P ff l 

= 2 (^PBf cwr) + ’if^’jpri?? c*mhm 
= 2 CWPT) + X Sw 

*0 'SiHl'iH = ^ftjj CWW X ^$T 

^ I Qi'Sjefl^lii &erc»w 3 , 4 « 5 OT. ft. <£W. 5 (O'®! 

8 <R. ft. I ^JSl^RJ (T*3J^*T <3 ft^ft W I 

: ftw^RT ^ft?T <11y]C«1b! ^W!3*W 3 , 4 « 5 <R. ft. I 

3 2 + 4 2 = 5 2 , t5t?J ^ft W4# ft^sf m - ^x4x3 = 6^}<R. ft. 

.*. ftsntffo CWI = 2 X 6 + (3 + 4 + 5) x 8 = 12 + 96 = 108 <R. ft. 

iiRl «(|}J\s»i «• 6 x 8 ■ 48 ^R <R. ft. 

TO4TO 3WOT C»WHM 1 08 ^f <R. ft. •awailll'ftH 48 ^R <R. ft. I 

8. PhJlft'b (Pyramid) 

ot vn<j^i on w 'H^^ww aw wife U^i^w 

ftaiftfc <^ i 

ftdftflM ^ft MWIWI WIWIMU W ai^^Wie C«IC4MCH1 qSFW ft^W W ’TIGTI ^ 

^ft v H^vs*i^c*ll Q:^« ^C#T ^sTC^ 5 ^TSJ ftslft5 ^®lf ^ I ^S( ftaifts^Tt ^5$ 

I « ^fta mwiwi c^fftftp ciwtfp ftmftpbii qm^cm ^fft^^fta 

■§*RI ftslftwst ®K>V61 ^*Tt I 

sra Pwiftb w® ^MiM ^ippra ^ftsr &*bt «i<ft® far^w tot <Rf^® 

I >fl$ *WC*W1 ft^lftC®^ <Jg«1 <li<13lfl 'atlC^ I 

btafi> R33TJ Qrqe? Wl c<iR5vs 'SR4^C^ ^R (Regular tetrahedron) '4C 5 T 3T ^<pR> ftsifts I 

‘3$ Ptslf^cvjs 3 + 3 = 6 fl> *fl3 fl 4ft £<£)(*)«£ ^ lest, i $^I*j *ift ^c'® ^ft?J 'SifiN^s ®R ^ft?J 
cawca *lftw 33 I 








Ftalftfc 


fisnftc®* TOUBtra c*am 
= ^fil 3 C*^*?*! + 'TP^'l^t'T!?! 
ft$ *tT ] t5®^ s TT 7T^l Q|^Br *FT , 


(WI 


ftfllfilttbjj ^PWTBC^BT C^p5T = C*M*W + - ( ^ft?T ‘=#fa x C^R^I §W ) 


ftjTfftTO?! $WT h, 'Sfit^WW q^GM r C'^ICHI ^51 /^ C®T, l = \h 2 +r 2 

*t) ®mw*l - ~ x CW x ^WS\ 

fcros*t o i 10 w. fir. ^fisr fc*i?r < 5 ^ fenfires* Swi 12 ot. ft. i $m 

^vetew* c»mi«m « «ii*i'oh firt* m 1 


*WWM : fifalfilt®^ 'Sjfiw ^08 It'll < 3 ljfl ®T^ r = — C*f. fir. = 5 C^T. fif. , 

firarfirc®?r v5ct>\®i 1 2 c^. ft. 1 

3 m CTWTFll *nt»w« csm^ $wi = V* 2 +r 2 = Vl2 2 +5 2 = Vl44 + 25 =Vl69 =13 CT.fir. 



5® 'OS 4 iP|\© 




-MJWtePW C*W|<M = [10x10 + ^-(4xlo)x 13] ^fw. ft. = 100 + 260 = 360 ^CW.ft. 

= -;x(l0xl0)xl2 ^MTCW.ft. =10x10x4 = 400 ^PT CT. ft. 

MW<£Rft*||ftfefDsl CMW 360 OT. ft. <tFRMRr«W 400 ^TOT. ft. I 


^IW : i I e®HSl d(.\OJC,<P +«! 'S U3^5fi> "PCS R<j*i (^P) lzjef*J 'Q (W) f'Ulfw I 

^ I CSC+CiX! C'oNs ■ i 1*Cj'0C.®1S C‘ s Pt£|<P a n '$Tt?Ps*T ftf?T ^ I 


8 I ‘'i^'Q'qfW (Right circular cone) 

wrcwt wwwtfr R^eam tow <£&$ 

'SW (axis) ^ ^ Rr^stibC-'P 

^tar mptcw ot w, ^npp 

c^wwp ^rr ^?r 1 

fSar, oac oa 4<r 

P« W ABC ww^fw c^m 

0i^tef5i ^(^nw 0 *pr, e 

c+Mc/ps (Semi vertical angle) WWT 

^JTI 


A 




C^WIc^M vtott?'®! OA = h, 'Jjftfl «0lWl4 OC = r uon^ c^»llc*lf Stt+of AC = / S.CT a 

(*F) WsM ^ x ^ftiT <#ft x C^THTTf ^®T 

= — x 2nr x / = nrl 
2 

(W) ^PPlWPBr CMM*I = W®M cw T + 'JjftoGM cmiwft 
= %rl + nr 2 = nr (r + 1) ^4-flW 

(*t) '«<li|VoH = -x «ftr CMIPPW x fctrat = -nr 2 h MW I 
3 3 



[ MlS'SWS ^ >> 31 X 1 lb ft*ft Scib'OS CyRc'S l*Hic*if 3.M I ] 




8 1 c4i*ic^4i ^st 12 <? r. fir. ^Rbt 10 <?r. fir. ^?r «*iiwi 

$wr, wbc*m « »i>is|'oc*m c*mhp*i «w«ini'o*i f^ir^sn 

*1 *11^1*1 : ^fi?T <uMlt r = -^- CT. fir. = 5 C 3 ! . fir. 

MfllMl fctb'ol / = jh 2 +r 2 = Vl2 2 + 5 2 = 13 OT. fir. 

WWI C«W|<M = 7ir/ =71x5x13 = 204.2035 OT. fir. 

■>1»ISl'oC*M CW*1 = %r(l + r)= 71 x 5(l3 + 5)= 282.7433 C 3 !. fir. 

^m^T= —nr 2 h=—xn x5 2 xl2 = 314.1593 ^T. OT.fir. I 
3 3 


^1W: et , l|PlC , l «||'P1 ISVlM < U < l^,'o ii|<pfi> <wM ^T?Sl^ <PCf <is i 'oc®W CRUFT'S 

'si|{j'o*i Pi4?i w i 


<t I C’1I«1<P (Sphere) 

ctictt 4Ji*iw w «ror $ ^npw cw <*rc^t?r ^csr ^ihot ot 

^ 9 t^‘ ^sr '»lc < p c’lh^p <k®i i ^rf^slkr c<p*xit cHhc<wi c^p'tj i ^ <pc®i <pc*j 

^Olt ^ C’ 1 hc<pfl ^S®T 1 G’lhCTO C<PTJ < 1 ° 1 C'S> ^®T C^PtJG^t ^l|«l I 

CQAR O, 

oa = ob = oc c*f$ ($& h p 

R-’js "W to OA C^M ^IC J 4 ®T?T ^?T 14^1^ / \ f \\\\ 

WT C*II*I4»1^W cm ^BT QBR ^sfl> ( I C l I J ) J 

■QdWa, I P PB I V J \. JJ// 

1 «t^T PB <4<R QP *1?™ I 


.-. OB 2 = OP 2 + PB 2 


:. PB 2 = OB 2 - OP 2 =r 2 -h 2 
C’1hc<Pil r $.C°1 , 

(*P) C*n^wsr *[A'0C»W C*W«1 = 47tr 2 I 

4 

(*f) «IH|'6-I Ttr 3 WR*F I 

3 



(?t) h Sc&vslfl '© a ioi>s?,oii^, < 1^ ^C'G?5 = yjr 2 —h 2 <4^^ I 


‘pN: c^prcm^t fiic?r^Rf <11^14 f^4?rw i ^»o < is' i 









SitasH <t I 4 C*\. fir. <u I c^isi c®ik c’!l®m<p filflJar — OT. fir. gjjl c»ik v ll's st^s <p<q| 

■5®TI ^ v ll(.'Sfl ^4JW*f < P'»? 

c^1Hc<p^ <nl^i^ = — = 2 (P\. fir. i .'. W'srtn^r = — 7t.2 3 = —n ^r*r (p\. fir. 

2 3 3 

^ ^ 2 

^ 0*1 <p!s , ’ilc'ss = r ot. fir. i ’il'oHJ — g\. fir. 

2 2 

.'. v Hc'05i «il«i'o»i = n r 2 x— ^r. G\. fir. = —nr 2 ^T. G\. fir. I 

3 3 

9 „ 32 

“1'sHjiIw , —nr 2 = — n "4T, r 2 = 16 "4T, r = 4 
3 3 

.’. v liC'sfi = 4 OT. fir. 


SutasH 'b I Set's! c’1h<p 's <£i<pft PiPr»lsi -*hM -*hM 

^fiRT^ 9 !^ «i^ftjvs I C^F^ThQ CT, 'slorc «il*j'st'ra 'q^'il's 1: 2: 3 

' 3 TSJt*(t*T : ' 5 TW <pft, ^^1^4 Set's! 'Q ^fil?T ^«^r h <4^. r <*!<?<? I C<IC3$ ^ C’lhc^ Set's! *6 
-»wh I :.h = r 

_ 1 , 1 , 

's|^c°i c<pMc<m '°ilfj's*i = —nrh = —nr 

3 3 

1^4 \ 2 ^ ^ 

^ C’lhc^s «il* 4 'S'i = — —nr 3 = —nr 3 (Wfilfit^ft^ ^HFs^T = nr 2 h=nr 3 ^ 

2 v3 J 3 

.-. firtf?rwfFs =-nr 3 :-nr 3 :nr 3 =-:-:! =1:2:3 
3 3 3 3 

^ i (£r^ ^in^PFBr c% w<m frtfj, $% « twt ^rRtiasor 10 , 8 « 5- ct. fir. i 4$ 

2 

<j»<n<pfbc<p ’iRicfj ct. fir. ^rprt^ RPi^ <p's’]c°ii 5jfir st^s <pjii <jiw? 

*rot*rfa : c% w<m «ii*i'6-i = 10x8x5- ^r. c^r.fir. = 440^. c^r.fir. 

2 

' 5 JW3 5 f?T, sjfilir ^T??0T = n 

^ 4 f 1 pin ^ 

.'. n «ii?i'si = «x —n — = — ' s r. <p\. fir. 

3 {2J 6 

ffit^rteT, — = 440 .-. n = 440x6 = 840.34 

6 n 

.-. fircfa flpftr ^?ur 840 It i 



Scovoiq 


SitasH v I c^pMcs 5 ?! 'o<l'Sj > o* , i V, «ia > 'sc o is S, <J|5ll^ r, Sc&vsl h 

^ a cmre <x, 

/.\ „ nh 2 tana Ttr 2 a 

cosa sina 

(ii)V = —nh 2 tan 2 a = — ^ — 

3 3 tan a 

mm : «ITC“l?rfaar, OA = h, <3?TIM ^Wt = OC = r 

'^)4wM ZOAC = a . 

c^lc'il Scovol 1 = -\Jh 2 +r 2 . 

TTTTT m, tana = — .'. r = /ztana ^t, h = — - — = r cota 

h tana 

(i^)S - nrl - 7t ryjh 2 +h 2 tan 2 a - nrh^j\ + tan 2 a - nr sec 2 a 

, Ttr Ttr 2 cosa Ttr 2 * a 

= nr h sec a = .rcota = . = . 


cosa sin a sin a 


(/'/') V - ^-7tr 2 /i ~ ~7t ( h tana )? h - ^7t/i 3 tan 2 a 


1 ( r 

= -n 

3 l tana 


2 7ir 3 

tan a = ^Ti£)W l 

3 tan a 


<t I C<J|R<P (Compound solid) 

^R> ’IIS'© x|*'M<gC < P <K°1 I 

c<HR<p <p«<<pfi$ 'SiteiH 8 

(i) '<J , 1<5<£>fl ^ICfW ^ITST fslerC^ C^lC^I voC®13 ^ 

R|pic« 1^'aT»lTLJ mm ^ I 

c<nR^ i 

^TtW 4<pfD ^pT I 

(8) ‘JR.Ib ^T<C’1h<P 'Q PlPr®ICSISI ’IIS'© C<HR<p xi«i<q^c<P ‘WM^fT ^Tf C<JC'8 


•HBTI 





^Vo 


0 


«0BTCT 4T 1J&44 'Sffw Vj-H<^ ?TW4 flffcjf 3W C^P ftsfa *3JT 414 I 
ti.M'il’S C4lfi<P ' t ) r ’ < 5<$ I 4Jlfl!»J 4*414 5 v 1<?$J fc t'Q 44>lf<^ 444^4 WT 44 I 

^T: c^Tsrit jJc'ojc^ 44 5 f$'^E4 c^Tf^ 4 wh ^4 e $513 -^fat Tfpa i ^^4 4^4 $414 '*®i»i^«fi c^«av»i e 
'°il<<' 0 'i Pf^ciis ^JjS fip*f i 

i 4^flr w 5 ^!?! Wj 15 c*\. fir. i $414 PiPivm '5fr^?i wi4 4Ji4rt 3 &. fir. ' 5 c s r, 
c^r^r o f^frr 4*4 i 

WfR : 5Pjm^C*ra -***$ t^J 15 CT. fil. I C4E5$ ^TWgPBl ^ SW «rfc»fl*l*lf fa* , m&$ $4t4 
fiifip&w «H 4 ^m wi 4 / = 15 - (3 + 3) = 9 <?r. fir. i 
^m^c»ra ^rscfs^ra cwi 

= *2$ Slew ^c’lhl^fe I ^xc i ‘T4 c^zrpt + PiRrola srffer ^*t“14 ^^c«is c^x^t 

= 2x — *4nr 2 + 2nrl = 47i(3¥ +2n x3x9 [v r = 3 <7T. fir. ) 

2 

= 90n = 282.74 4<1 OT. fir. 

44*. 4>jM*pifD4 '=Hl^f\©«i - 2xix^rcr 3 + ur 2 l = -^- 71 ( 3 )? +7t(3) 2 x 9 = 1 1 77C =367.57 44<?T. fir. I 

'sn3%3t- iva 

i | 4<ffD 'a|1?j'®<p|<q *]»i4$4 £vt4j 8 CT.fif. , 34 4 C^.fif 44* 'E'O'Ol 3 C^.fif. ^C*l 44 4*f ^5 ? 

45. 5V2 OT.fiT. '4. 25 C5T.fir 

4. 25 V 2 <?r.fir 4 . 50 pr.fir 

$ I C4HM1 >W4I% f^§psr4 f%^ <!H4 41?4S44 4 CT.fil. 44* 3 CT'.fir I f^wl^P ^54 

4IJ4 b'^PtC < J 5 C4I4IC 9 !- 

j '‘H4$ft> 4<prD >)X^'S'^fij4 C4 5 T e f4 5 9.C4 

H 4H4<^fi> 44‘IU Pifil a T®l4 %4 

iii $4 9 ti|J 444^4 ^f44 C^3P?®T 4C4 97t 44 CT.fir. 



fafep' ttll^lCsM C4tfit4 444$ 




SCO'S*] 9|f^S 




■ '5T^*rr c<pi*|f& 


^.i 

*t. i « iii 


*r. ii 
^r. ii « iii 


Picjjs ^5ceo?r «iic®iic<p « « 8 wr 2fcj^rS^?r'fft'e i 

2 CTvfir. 4 <pIS c’ih<p «n^sr ^®r PiPr®i*i 'oii^Fb^ ^ic^i $<p'»i<.<i 4ci> ^rtrr i 


«l fiifil'»lw« ®llfjvs*i W? 

T. 271 ^TOT.fiT. 


471 c^r.fir. 

®r. 6 k c^r.fir. 


87: c^r.fir. 

8 1 PiPi«talwi «i r iR^vs «il«vo*i <pvs? 

T. — C’T.fir. 


— ^rpf.fi r. 

3 


3 

n. — ^rpf.fi r. 


371 __ 4 v 

— ^r*r CT.tt. 


3 3 

PlCJJd 'SC4M l&feC'* <t « ^?T Sfc^^^iT'Pfl'Q: 

6 c>T.fsr. <ui>>iRPi« 3 *rm ^fcr cfRW «iPior 3 <?r.fir. 

<t I PlPl'®llb*l Scovsl W? 

4 CT. fir. *T. 6 CT. fir. 

*r. 8 ct. fir. ^r. 12 ot. fir. 

'bl Ptfil'alsfirt! <]<9 J '0C a 1*l w^f c>T.fir. ? 


T . 24k 42k 

*t. 72n 9671 

<mld I SJtillSfW 71 =3.1416 IM^I) 

^ i tiwfi' «mi'8i4W viH4«4j Mr, ^pna^ 16 fir., 12 fir. « 4.5 fir. 1 ^ «j&oc*m 

C^3RP»T, ‘K'fa Ml (4^. «llsi'0'< firfa w 1 

v 1 'qfii^^r 'oi^fij.'o 2.5 fir. Mr 'q 1.0 fir. ss% RPi£ («i'»i«llH ,y ifs»<M) i^h 5 ^ «ii*i'si<pisi ^rwrcsRr 
Scovsl 0.4 fiiSis ^c°i, ^ i4^?,'oi'oj«l1 4 t vsc®i?i c^izppr fir4?r I 

cc 1 4^1 ®ilii'si<p|*] »ii(£ii’jc*il 5 ot. fir., 4 ot. fir. 's 3 Pf. fir. ^c®i, 4?r <pg4*] ^tsjh *iIjiRPi£ 

’c|*1C < Pfl ai^vsc®!*] C’pifl^ 8 ! fil^r W I 


bo I 70 W*T 5,lcifl*l W^TT 4*^ 4^ s fi> c^lc^®! <P4Gvs ^Ittfs 2jtvsj<p s^M*] W*TT 4.25 <tffilSli] 

« 13.6 vnfiiSl*] sltFF I ^i^ 34 fir 5 M W^r, 

iii 4?ft c<j>mc<m 8 ot. fir. 4<R^fii*r^imtf 6 ct. fir. ^pr, « 


i^ I 4 <pfo c<pMc<w SiovsI 24 Ctf. fir. vW 'silk's * 1 1232 ^TC 3 !. fir. I 4^ Mfllwl Scovsl <pvs? 

bvs | C^stM Ql^OW Ml 5 OT. fir. 4^ 3.5 CT. fir. I 4FF ^ b'sjPtW 

c^lslc^i *h<;$ rsK’t'j' ^r, \si^ «iif]'si firfa ^?r i 
bs i 6 ct. fir. WrtJ' 4^ c*li*ic4tf ^o®r « «ihi'oh f¥f?r w i 
^rJl-vsb, Scovs<] ^if^-s&'sr-io'sr 



©CD'S?) *|f^0 


iff I 6, 8, r CT. fir. fifiNS' ^RT <J5f site 9 OT. fir. 

i*w#i^wrwi/ < ^'srr^fir%wi 

i'jj i cm* c’lhc<p?i si$c*i*i ?m 1 3 ot. fir. c®rfci?r c^*r 2 c^r. fir. i ^ c’lhc<p 

C°1l^l fitCfl PlGflb C’1h<P t'»f^ <Pfll 3,C 8 'll I ^®l5l 01*1 < ? v s 3.CS? 
is i 4 ct. fir. firer& c*im<k 4 *tf®ter 5 ot. fir^ftfaitf 4^ #mr 

c’lh<p si^o <psl ^.c®il i R'al^ C’lh^lU w ^? 

iv i 4^ cTOr fire# c»lht<M 6 ot. firi 4<r c®rt5T c$up 8 ot. fir. « 6 ot. fir. iw 

**l& PlCiU> fi|pT®l*| Wt sics? 

it# i — (p\. fir. ^<pfD c>\\e\<? «ii^R«i ^r ^<pf5 *j»i<p sic^i $ < p'»ics ^rt?r i 

7C 

*oi 13 ot. fir. c>imc<m evg 12 ot. fir. ^©t c^r f^sr w %?r ^ipw 

®r?r c 9 tl o i<T i Tbc < T i c^t <p«i 1 ^ifisr c^pp^t fif4?r ^ 1 
$,i 1 i>l<p»il<|\$ <pIg$>*i slew sl5,c«« <3 srtr 1 .6 fir. < 3 1 .2 fir. , Scovsi 0.8 fir. <4^, 4?r 

3 CT. fir. %\ < 1 l^fD <1 f«A6C<W WBT tfWUM W? Slffc '^IfilUlU 14.44 fi?TlW 

^ 1 120 fir. Mj <3 90 fir. ^ N^N) fiW» «mivoi4bi ^wic-m 2 fir. ^ <3 25 c* r. fir. ^suffer 
fii^H <wc'o 25 ot. fir. Z'rfj 12.5 ot. fir. sj^ 8 ot. fir. wr RR5 < ?'©’jc°ii ^ °iMcs ? 

^ 1 ^riwNsm vm^ fttfr <3 g£^r 4:3 ^ «miv8H 2304 ^r ot. fir 1 a% 
^wPGfiiiiw 10 "5m £ w ^n?r #*n?r sicth fifre 1920 "5m ^ ^r, £ <ng«r 

’5nan^irfii < f?r^i 

■i.8 1 <^m*- «iI4Imh iflr^ ^?r ^wr 7.5 fir&m 1 «aft ^ w 2000 #5is wfir firn^o tf$?r % 

^4l e 1 

\<t I lir^ W'gerls 1 !?! "4t^ 6 <?T. fir. <3 8 C^. fir. ^^'5^ fis-ifD 

3C^J4ll5fl 10 OT. fir. ^ot 12.5 OT.fir. I ^4^ >|>Bl'oC*W C*M*M <3 «lH|Vo-| I 

^ i 4 c^r. fir. sls^RFl^i ^<pH5 <j\»'g«ri<pi$] 0«rc»i?i vScovoi 5 (P\. fir. i t^r ^i»ei'oc' y ifi c^3pp®r <3 

^.S I 6 CT. fir. sl^,Rf"1<5 S'S'gcersi «i«q1tj i '® ^<pfD Pliilfiicvjs Sco^sl 10 C 5 !. fil. I 5.^.1?! 

>|^Wfl <3 «IUI'oH I 

■i,V I C^JC^IC'il 8 (P\. fir. 5,C°1, 5.5,1?] C¥< 2 FF S T'G f»i4?r'^' I 

i Pict>55 ^ 3 fir. vs i1?j'®i < p 1^ <3 \5 v ic5i'Si ^r^rf%ifii^ i fii^ifirc®^ 

sia^si 2 fir. ‘4^.5c&'si 3 fir. 3c®i ^M'iifDfi j i>ci'»c 8 ifi c^3pp®r <3 «ii^'8»i fir4?r'^' 1 
«o 1 25 fir. < 3 18 fir. 'qfii^^^r «i«qftj i vo c^n>M *ic^ cifiicnsi Scovoi 5 fir. 1 

;« ^N«r 14 fir. 5,c°i xi-qHJ'SQ «il«'s*i fir4?r ^ 1 



Set) VOS 


^bA5 


I 



C^sppsf f3rf?r W I 

5 *f. <pc^ *ilsRPl^> *srn ’iPiw 1.8 C’T.f^r. <uhRPl^5 < p's’Jg®iI 


PiwS c’ih<p ■*nw ^oT Pi<pb's>j f^hr ^ i 

*t. 

^sr c^iipp®r ^^rtw^r f^hr w i 


8 4<R ^13 3Jt?T 50 fsrSl3 


3 s . cello'll SCO's! f3rf?r w i 


3". 'sl^lS t^M*i < wic's <p's3*il»i'i>ta eri>« 2dcfj|er r i ^c-q? 'sl^fwi I's'scsqs •Jkit^lc'W Mu <w I 
’t. 'sl^iS* Elf's Is <wh's|c34 ^ij 125 Sl^i 3.c®i <pjl*i'»l J i 3hi w 33I> 3.C3? 




«rrasrr ’row wis ^bt srtfc i cw ^ <*pr.<*pr.fo *i«Hui ^mwsr •m « 
^r^rr ^ ^nr, 4%r ftwcU ^?rm *tbbt ^t^rf c# r, ^m>jmi •irewisr 

^'•M'il £<Pl , '*ll®r H$m J 1'8h r il ^T tWlf^ I ' 5 T^K C<Plc*ll ximI xiblsi C^W) ^PW®f $II<PG°R C^®T 

«h*ht ^hrpi* ^wit ^Pm «n?r «iR , i>im<i *nan?r Spat ^JpftT <rr c#r ^ 

to i c^twt ■sjh fpfao to pt i wibt *ror <7TOr ^r -sik 

f^felfT ftffcjj' par ^ f*T% SM1% -»l*lt^ erMMl ^ f¥W ^T, 'STO 

’frnwri 

wt?rc*fw J f 5 f , ¥i%r- 

> PSPHBi Wtr^^lNTTW^s PlTOI 

^ tllPlI 5^«IC*isi >>ltelG<IJ RFb'S '^Tf, '^rf 'Q ■'I'Shj ^'TT'^faT ‘WG'S v llflM I 

> i£R5^ >q‘iJ«ll<q ppa1^% xj’Cc'l <P«ll<P«n ^faf M's v llflC < 1 I 

> i£R5^ xiblta ppal*|f% xjbcn 3 1«I<H f¥$ M's v ltac<l I 


i8i *iuhlta eric's fa^’lFRr <rOT 

frrJ P*iWl (Random Experiment) 

CTtCTt «lSHfol TORI mm wi<M TO filwiM pSHiIBgo CTOT C5$feT 

fa 'snro to m\ ^mr pt, to* fra *iffar to i cw <fa&r ppr astro 

<p°il<p®i (H, T) 3.M, «il»iiil 'sHC^I C^lc^ 'SrlPl fa$ *jplfb Pic^cPsi pM C4M <P e il<i so ifi5 xil5c^ ^T 
«il^l PiFbvo a*ca foie's *ltfa ^rf I p'osK ppT PiW^ Pffat ifai>T fra *lifaf I 

(Event) : CTOT *fiHM <Ml<M at <Ml«K«W PTOTO* viUhI TO I 4a*&rwTfa^a 

mSI^hi ’3’ toit lir^r ^sr^rr i ^ri^im c®n^ ^re?trr nreTiT© ^asfta^i 


aa-'rolaj aEila^l (Equally Likely Events) 

aft CTOTf *|5HH P^alpM afta ^t^Tf ^ 'fll'WlUd C5BT C#T ^T ^ 

xiUhi^wiw wrat^i ^ i tw Pwc^ ^pr fwi cqs ^r c5®r mFH mm i 

' 6 ll 3 1l 'Q c5 5 T' 6 ll 3 1l xi'5*il ^05 ximI l 


*BP w |jr^f^^1^% (Mutually Exclusive Events) 

’isHfi Rf^| ^'Tf I PW, >5^1 PificH^ ^pf Picv’i ^fic 8 ! Rf^| 



SCO'S*] $tf*fas 




^ r i cw ^ri^T <&\ 'snro «ircsr ^ i tost <&\ «nro cw 'stpto *itoi i cw « cfo 

•trc^TO^iTOitoi^i 


(Favourable Outcomes) 

c<pio»ii *iftenr wtt x]S*iij] t'Iwj] <p®ii<p«iw> «i*j^oi <p«ii<p«i to i c^H', wit wf Rw»i 

Wl Ro'Sflva '5T??UT WFt?T ^P®!t^P®r 3lt I 

(Sample Space) « 7 f^T (Sample Point) 

Cult'll W»T <P®ll<P«l f^O slip's cWi>G<P •T5^t^3f TOT I Wtf 'Spf PlC'f’i <P5]G®1 1 3^ft 

*tot <mi<m H'qst m\ w cw (H) « cfo (T) , s tot <n <#wi?r ctUw 

toft ^ rmr flro hET s = {H, t} i TTOfcfc¥*i3N«i -i^iw s = {H, t}. to wwij^ft 
"sjpf W^iIg^ Pig , j H <psl toI I 'al$,c®i 'iyilc^fD to S = {HH, HT, TH, TT}. 

•npiwww a%ft 'iSMiiMw «muk*m ^pt to i wtr *pr wro Iron «i»pii«Mi 

S = {H, T} W. 4 TO H, T TOJt<P$ W wtf ^pr ^ I 


w\w\ Ftfii 

5iK*H b I *<c*i <pfil wSl I^ific’i' 3 ]* ^1 Pig 1 *?*! <Piil toiI l 5 ^ITO »i i $j|<Hf < P'o ? 

: wtf W tTOH TO?T <WI<M^WI TO : 1, 2, 3, 4, 5, 6 I Wilt pTO 1 * TO 
^qiwjwi witoi to i Mwiwi 'srm m^rn i ww mwiwi wtr -twitm 

1 1 «n*RiT csflro p( 5 ) = - 


SiKaH $. I wtf Pag v I , i »* Wf Pic'fC’l ? 

: W RWPI TORT <Wl<M»]C«1l TO : 1,2, 3,4, 5, 6. TOST TOT 2, 4, 6 4$ 3fl> CWl^ TOUT I 

1 ^rit?r ctoimi wtr 'srtro csn^ trujt to cwi^ to*ijr 'si^fr wtw 3 tr 1 cro* 


3 3 

TOTOl 4 J,^OTl^TOW« 11 TOTOlTOTO - 1 .'. P(<^prs? 0 T) . 

6 6 

NslTO TOHRlW WtW R’SP'rfW WT TO : 

. -1- .1 ^ .1- . .1 nS'iIs '3m<b®i <p»iI<i >b i 

C^toil ’qbllfl = , , , 

^rsjsfTOfaj v«il»)« i i 

C^fWf ’ifwt C^fwt ^itm 'Sf^ssf 4HI4M ^ cfi[^ n(' 3 T5J§f VltHl^l) to 

•non 


c^kii ^S»ii*] <p»ii<pc»i*i ■sin ■ > ^it w w > > i i «i<] r ii?] ' s rr s T '•^rr wi ' 5 rt?r ■ j pi 7 r <p»ii<pc»i*] 

■siH n '^I’shilsi 'SIH 1 W I cfl <pIsicH 'SIH 0 1 c4S"TOT *?ftW I 







i8-vs : 

Rift'S ’•lb'll : Calc'll ’iffalTI' W ’•Ib'il '*>l<l l, 1j$ '<ibC < l v4t^ Rift's ’•ib'll <5C®1 I Rift's ’•Ibllsi C^Wl i> 1 SJl < l , llfl 
"sjh 1 ^ i c^tsr, 'oiMi51<ph ^ ^ ■R^ 5 ' i§it?r 1. ^rtw v lft»i ^ l. 
file's?] c^aiifi l. 

*i?Hm h 'st^kt t ^Hk3 i . wt Rtr^ ’iffam cwt^ 'sprt Rc®^ 

^T??IJt ■>1'ttl<H'G 1. ^’jc'llfl sdc'sjc^ Rift's ’•ib'll I 


'spu^'^t : c^rt ’ifw ^rt ^ ^ 4 w wm ~*m i wm 

'•Ib'llfl '3T^‘ '3T5RT ■’^tr ^5T I 


c*r s H' «iMl51<ph ^ Hft*! c**lw S^c<i ^ -^Rc<p ^ <ilc < i ^ ji i «i<h '^u i c'sajR ?Ttc2r ^ 

cw it mu «aw ■*pj i '!W Rrcwr i ^sms ^ i ac'sj^fD 


» 1 »I<H Rtfwifl 'Sllcfll Sll*.fH : 

vs i 4^ «i^s 4^ *m, 5^r^mr« 6^ ^im m i fcmvoiM ^r c^rit ^ptt i ^ifl> 
(i) (ii) ^TPit g (iii) <p|c«il ^l^ff ^5 ? 

5iWT : «IC51^s TO* ^re?UT 4 + 5 + 6 = 15f& 

^<i'sic<i <^tt^t i5f& to* c<ic<picii 4*sf& «ihc's «rresr i ^s*k^rsj3f?rat*i <p«ii<p«i = 15. 


(i) *jR *ri®r **r ^g*!* r i <TOos c^fC 4^t *®t «iick i ^cifi c<ic < pic , ii «ii^ic 9 i^ *ri®r *®r 

TO i ^sk^TO*^^®! <i» q iI<i* o i = 4. 


P(R) 


®il®i <ic»ifi «i^i <p°il<p°i _ 4 


(ii) <l®lfb ^P?l TO*t* W *|R I C<JC^$ ®4c°1C'S 5&f ^fPil *®T «llCk v£|*?, vilCIfl C*TO* vfl^bl <FT '®iMc 8 i 

*m**tto, ^'ssk^rPitTO* <i»®ii<i»®i 5. 

.-. P(W) = — = ~. 

15 3 


(iii) <l®lfb <plc®ll TO*t* ’•lb'll B *|R I *4c°1C'S C*l|b 6T>t < PlC 9 ll «llck viR?, viJCIfl vfl^bl ^r «ll J 1C e 1^ 



Scovsi] 


ii 4<pfl> Pwg v I ,;| p ^1 <pal ^.c*il, Pi^Pi%© ->imhil’]c 9 il otwi 
( i) 4 (ii) Rcer 1^ (iii) 4 ^RT^T 4 ^ CMf“f ^?UT '5ft 7 ft 

(v) 5 

^ I 4<pf!$ ^lc a ic v s 4^ 6fi> <plc 8, il, 5fi> Ml®T, 8ft ^lw <1 i «ilc5. 1 WT s.C's 4<pfi$ ^Ic^ 8 ! 
liS'olw FmIm wr^PTr I PAIR'S ^Ic^ifS- (i) ®ft®T (ii) < plc a 'il (iii) ' 5 TM (iv) •9lc°il »Rr- 


i8-8 

<jfeR>fe<P >»1'ttls*il M«l <J ,0 ll<P®l , jc®ll ^.C'S ^?T I l l ftSC < 5 -W 8 ! G^GiH <P°1 1 1 ^tW^RT ^?r *Tf I 

'=HC*i , <P G^GiH ^R'SgR W R»^, 9 i c t 5 TT <PJll Rl¥ *Tf I C<I»J*1 ' 3 lh^,l'Q'?M R®Tt 

^tW ^PS ^<;l<5 30%. t^R 5 ? 9 ! ^'C<;c s i ^lferc®i?i wft ^TTR 40%. &c<pci5 

'miwicwih wft wt<r 60%. w W*m ctst ^ w» «src* 

's ! <IjR>1^ < p ^t«h»ii«i *rt?HT i 

*RT 4<Pbl "spT 1000 RR Pic^’l 523 RR MTOTIT C 5 ! 5 ! I 4 wwi «i1c v IRp < p MMWUT 
523 

0.523 I *Rl MR* yalftw 2000 RR twH RRtffs 1030 RR «!& I ^otWT 2000 RtEiR 

1 r\/\f\ “ 


WITH 4R M'RrsMJT = 0-515 I 4RR CWP RRlT RR OT, RilHlfD WFs Rta cwr 

2000 * 

(MSHift wRpr rr rrt rrr) 'sne’ifw srtprtr w# ^rr 4R*ft rr*ijr ^rofl wi rtff ^ptft 
4<p<iR Pic’H ^c®! 'Sfprfs ^sjI<H rjr i 4C^ w4j|»fw j i«h r il RRT^?n 

5lR*H 8 I «lR^I'QRT R&R CRW MT6RT Rc.’ll'C ^Rlft «^ll^ *jlc i> 1 RRR 2 1 Pt»1 ^R> I 'ol3,C 8 l 
8^ ^PS R!QRR RSll<H <pvo ? 

RRlRtR : CTray ^fUt wr 3 1 ftR «aw ^fUt rktt 21 ftR ^fft ^m, 1 mwiwi 4RsftR 
21 21 

^TJTS’ — I ^8i£)^ 8 -»inh*il — . 

<t 1 <^wrr ^®rw?r wfbr cw r c^r 65 w^r sm 'sum, 40 otigbt ^iw, 45 

W^, 52 W^T ^*n m *rt3m Me? I W ^5 44«6f-iw th4»lM Wlb-I 1%f^ ^*HW 
Mlifl^Pl 1 *ET J 1 l ®l<l r il ^8 ? I^Rr SPT5T 'o||(, 8 ll ‘ v l(.v»»i ^ ^TT ^I'tth'll’Q ^8 ? 


M^t Olfl? (65 + 40 + 45 + 52) = 202 ^ I 
^»I1W MlJpr 52 ^ | 






Stfc'Sfl Sjfefts 


52 

^ v llia<pl ■'1^' *ml<H . 

^'!^4*pPT*to5 7 f65 W*TI Sf^TsT'srtWt ’tfai^t ’It© 7 ! »ff (202 - 65) : 

137 

.'. Sf^TsT '°ilo a il ■4a<pl v lcv»»i ^ ^ ■’whil = . 

202 


137 W*TI 


^tW : 

C^f^tT C 5 ! 5 ! C<Plc«ll t^'R^RuhCil 5‘ S T'^^ 284 W^T^fiS 106 W 7 !^ 

253 W 7 ! ^I3f >»i»j|«rR'aa|c r i, 169 W 7 ! ^I3f %wf©ro® 'Spa ^«JC^ I lilW 7 ! ^Mc<P Pwlf&'S 


i8-<? *1^*11 C^Zf <4^ inn'll Tree »wH*ll t^f?T 

^1^1$ ‘4 5 ff ^.CiJCS?,, Calc'll ’iffalTT <j»oi|<j»®i»J[c®ll Po CT C^3J OSp ^?T lyil C^3f <K°1 I «IC*1 < P 

«iSHi*i h^hiwww C4*r ^ ^ i <a*w croi 7 ^ir P*^ « wr « 7 ^r fr®P wr w 

‘fl' s I 7 l f% ^fl WliT JTtth'il'Q sIIm 1 I CT c^oa «il»ial ^rel<H tree (probability tree) <4^ »iI^Ic<ij 
i^lc^ia frafi) <pac'» *!lP 'Q RR»j| > !i < G r ila ^toil's C4?T < pac's ■‘I® i 

ism^‘1 & i ^pt I'ppttw Pippt ^st *fit i 7 ^pt c^sri^ fr®P 

^ I efsTsT "spU H 4^P'ola >>i'al<i'il Pi# I 

^JW 7 ! : ^pt Po^ *l21^lw pMMl WT ^1?T I SWT 'WST ^pf PftWf 2fl> 

<p*ium h 'W t *m i fifhr qrc*t to ^pt Prcro 2fl» <mum h tot t •nsr i 

C^f& <p®ll<p ff ic < p Probability tree <a?T Pjj'olw C^T^Itt-Tt ^?T I 



TOftT 7 ^pt P^jMl HH, HT, TH, TT. 

^i?r 7 ^pr C^sP ^ {HH, HT, TH, TT}. 4*1^ 7 ^pt f^T ^Ut 4 <*PR 8lfefl> 7 ^pt f^fT TO?T 

- i ^^WH«t^^T'«^mr^p(HT)= - . 

4 4 








St&\o«q 


hL ^ 


^pl 3 _ 

--It 


'SitesH 4 I »jci <pl*i foils 'Jjpt ifl<pila fidH ^UT 3J1T l foi ftraEW "spr 4<pilGvr fttEf 9 ! <P3l 
3 ,ci, Probability tree fcsft ^IST *T5pT c^miIS C#Q I ^sf ~^s Pict>5j iSibJcilsi mini ftf^?T'^ s ?r I 

(i) C^®T (ft 5 ! (ii) folSl$ C5W (iii) ^^ft (ft 5 ! ' 9 ttQ?n?r I'ttlill C^?T ^ I 

*NiqR : sNCT^pr fo-ilSw qmfew Rmmi wr w afo*nc*r 2ft <p®ii<pi h t 

*lttST I ^sflK csrf& <P1I<P1C<P Probabilty tree <4?T itelciJ lijplci C'^ftM ^TT?r : 

<^3 ift ^ : {HHH, HHT, HTH, JIT 

'sttjjpRk^ 

HTT, THH, THT, TTH, TTT} / 

4*ITFT Cstf& 8ft 4<R iflTCiir MWIWI J HLJ=^W 

^ — T 

4<pft 1 S 1 I lSl*i ^ . jj 

8 I H r— 

(i) 4^ft <fr r toni* vft^jtii {thh, ^^T^LX-h^a^mp^r- 

HHT, HTH} = 3ft Li! ^ 

.-. P( 1T)=- (c^rrsifolS^H^ ^\pp| 

^ftm tophi -) — E 

8 !T*r> 

(ii) foift$ cqs (H) viSii {HHH} = lft LXJ 

••• P(HHH)=i 


.^['sjpftr 


aaiiL-i h 
sj?n]ppr 

^T" 


'flr^trpjr 


(iii) WtW IT ’tfiNfcT'si^ vjSibJM {HHT, HTH, THH, HTT, TTH, THT, TTT} = 7ft 


.-. P[WIW IT] = - 

iBitesfl v i <flwft farcpv wt « «flwft ^pr 

fici ,v l <Pfjl '5J1T I Probability tree fcsft <PCfl H^pT 
c^^ft {spr : wRr 5 isw^pirr h mini c^t 
I 

: 4<pft Wf 'Q i£)<pft "^pT fid**! v l51 , *plc<p 

p^n foMM Rmmi i sm «nc*r wr ftrcwr 

6 ft <P*lUM {1, 2, 3, 4, 5, 6} 'sitTOs «nor I ftffa 

«nc*r ^pr Rwpi 2ft 4*1 14*1 {h «nm t} ^snro© 

*ltBT I *l3Hl*l CTft <MI<MW Probability tree 

^ ikic<jj fijj'oici cpf^ttcgr^tw 1 


nr 

Tlx r 


^ — LiLl 

| 7 j 


}T 


H 

3 

T 

"-■ 4 ^ 

H 

Yn- — 

" T 

" 1 _hJ 


<P^1-'S < \ , Sto'os Gift's— b'ST- b 












■^o 

^ : {1H, IT, 2H, 2T, 3H, 

3T, 4H, 4T, 5H, 5T, 6H, 6T} 

*T^pt 12 fi> I 

^^mH^fm^wp(5H)= ^ . 

2 

SnKfM b | c^lc^fl T>W5Fs 'qtQTJft' -»l'tthll — <4^ flat*? ^TTGTTta" 

TOPMt | I CTfaffc ’fHRf ^1OT sflwniff to mm W ? Probability tree 4ml* 
<pw c'pn'Q i 



»i'ttl<i*il«i 'STf^UW Probability tree "5£4 



^Kwi^lUfi ^*1**111)00 tor 

PMfHt m, to ^l = -x- = — = — . 

* 5 8 40 20 







v5n>\o?i ’iRvo 


: 

b I Probability tree <*ET f'onlfi "spT ^Rssf »i«l<u <P 8 il<p«i iflW »T5pt c^fii froft 

W I w (i) upr 3fifos 4M1I4P*I (ii) Wire 2T (iii) 4^GBr|V|p 2T ^Wl^T 
fM?I W I 

^ I 'Q 2fi> ^pt vj'GHl’Sl Probability tree fcofl' W I 






«r. - *. - 

3 2 

Pic&ji W C^f^ 5 (^-o) ■h)ji SJC^J?! S'e<q "pfre : 

i£|<pfi> $|Pic,\© •j)*! 12ffr, >IM 16fi> 201^^1 C^TTf 3,c or ll I 

^ I <)®ifD J l«)h*ll <pvs? 

t. — *r. — 

16 12 

* 1 „ 1 

*t. - ^r. — 

8 4 

Ol W? 

1 „ 2 

T. - *T. - 

3 3 

* 1 ^ 1 

*t. — ^r. — 

16 48 

C^f^ 5 (8~(J) W \S'G«1 ^it'Q : 

^fii »plt<P ('©•Hi?! ftw 9 ! Wl ^®T I 
81 *1^11*1^ ^1?T H ^vs? 

T. 1TO *T. 2^ 

*t. 3^ ^.4^ 

(t i ■^t?' t ^rprtw -^mhil w? 

^.0 *r. - 

2 

«r. i ^.2 

'b I &Saj|»j 'aih^l'SUT «|I<PC J 1SI fscHllJ ^Ic^isi ysT-^lM. ^R> 5 Pm I 

C^ll^ls *ff '3)G'?n?I' W? 


T. 

7 


*. 7 

7 


1 






v5ct>\0*] 


4 I 30fi> ITJwcU 1 <fi tW 30 *1# W CPRTT I «H»tW Ifc 

£wim c^rr^rr i (i) c^^?ur (ii) Fi?rwR«ierj (iii) 8 <*rt ctot ( iv) 22 «£bt 

C5^^- ^6?fl?r a T®to , ll’JC®ll I 

V I «£Rfl7 •ifclQC'e 570ft I 15f& 1 n»wU«|C1l fcMfclM 

t^if*fE?r ^fiJ IUwb ti^olw sot , jfi<i>lw«i ®r r ij(^sl s rf 3 , 0=11 1 spc^ra *n'Q?fl?r <p'» ? 

S» I liRS^T wf Pc*H WT ^t 5 ! C®ft^5" ' 3 T??lTf R'olerj ' 3 T??lTf ^1?T *\ «I<H "W ? 

io I C^tWT ^JCTffasr^lff «l^5llS) 155 l 5 ^, ^slfW'SW^ 386^^^ 

'Q«rc , ifi 98fi> f*!^ ©f'ij C'W I ifl’sfH' 3.00 (4<pfi5 'Pt’J P^Im WC 5 ! Palp's P’jfi* C^f“l 'Qe?CM 

3C<5 ^?T *wM«ll W ? 

i i I ^ 3lWfa °ll5.C J T»1 SM 'W Pj]PP^S 7 T??|J^ 5 ' jill<j»<P ®ll3*1 '»«>t I 


5iP<p^it^'5c®^ 7 f??iTr 

^?Ut 

0 

1910 

1 

46 

2 

18 

3 

12 

4 

9 

5 ^t '©lil 

5 


U)i$oMi4 £h4»im PtfiH ifl» ^sn?r w ? lgfteiaflJsr 

4'4it' 5 [f*fa y '°il3*i >5^5f <pslfl >>i'al<H W ? 

i 3 I calc'll (isle's PwiM^o c^O'W •‘Ploarsi *l^ e l‘ Pjplw celR^© <p?il ^fl¥ : 


"EStR <PiH 

^?ur 


i<?4 

v tR | T < N r pc^iw 



i84vs 




iW«fHW £wl« P%*1 ^fTCFT <?TPPp Puilffcbo 47 W ? <?TPFp 4WjJ*MHl 

'spt^t ^ofprT xplcer pKjlRrvo ? 

c=il<pp ^’fHrT <pIobt P«jlPr's *l?r 4?T ^i l «l < q r il "W ? 
bvs I lft> ^pf 'Q lfi> Wf Pc*M Tfcm Probability tree (I'sR W I 
i 8 I Probability tree ^ »iklc<u Pi cm s^P W : 




SCO'S*] *tf*fas 


^S»vO 


"5pt (■iwl 

w^raRi <p®ii<p°i 

TOPHt 

4<p<]li] ^pt Picv’i 


P(T) = 

^^Ifi '^pT 


P(1H) = 

P(HT) = 

f'O r 1<]l?] "spr Pig ,, H 


P(HHT) = 

P(2H) = 


i wtwsr i>m w ?nw*# tor tosi* tophi - ^ ?rmtfr w *fht 

9 

2 ^ c^ w crv 

TOSl* toI<h! — . Probability tree <U<Rl3 c*il^f5 irW '5Ps slleHiD dat^t *W 

w HtfHf tosi* toh^ w «?r ^sr i (hh# tor ^ht ^r tosi* 

TOPHt 

2 3 

i* i ctht um w to ^e?mr ^tst^tt - , ^re?n?r tophi - , <to ^qth^ 

9 7 

1 2 3 

TOPHt - i c®iM>fi*i ^5t*n% w *pHm ^qthw TOPHt - 4 <r to topht - i 

Probability tree <J<Rl3 c®ll<plb QaCT <*Hl ^ Q l*ii?4 ' 1 * * * 5 n'GTJfa TOl<Ht CT?T ^PT I 

in i Si4i*i "531 i>Pr <mr Pic j i* v i wt '5j 5 rf i (^ -tmra R^c<p L zIMfw f“l^ C 

RmmI w) 

^ifp ^jlfDc^ t>l?i<]lc?i5] >2^<]lfi fac* J »*’f <pfil ^ ®c<i ^•‘pfD L 'qMfl toI<H C Pt 

' s ll 3 1l^ >>1'8l < H w? 

*T. toMj «ioil*q Probability tree 'W W I <4^1 HJJPf c^lU 1*PT I 

*t. Wifi's C*T, ^jlTo n TOlJ^^PT Rc ,J H toc®! bill's xnJ*il 2 n <pw l 






Sb8 


®W>ll*ll 

i — 8 : 

<M (a) ,4 = {3,5, 7, 9, 11,13, 15,17, 19} 

5 = {3,5, 7, 11, 13, 17, 19} 


(b) C = {3,5, 7, 11,13, 17, 19} 

£> = {3,5,7,9,11,13,15,17,19} 
fc I (a) 8 (b) 56 24 

SI 7,4 VI 0,3 I (b) {a,bjc} iSI^^FT iV I (a) 4, (b) 6 (c) 28 
I (a) 4 (6) 6 (c) 28 I (a) 4 (b) 16, 7 (c) 9 

^ I (a) An B = {x: 2<x <3, xeR} 

(b) A n B = {x : 1 < x < 3, x e i?} 

I (a) A n B = {x : 4 < x < 6} 

( b ) A n 5 = {x : 1 < x < 3} 

(c) A' nB' = {x:x< 4 ^ x>6} W I (i) 10% (») 50% 




SI ^ I (a) Cm S = {1, 2, 3, 4} , CSQ S ={5,10,15,20} 

S"^ {(5,1), (10, 2), (15, 3), (20, 4)}, 

(b) S « S _1 SIWJ W TOFT 

(c) 

«h (a)c®ms = {-3,-2,-l,0, 1,2, 3}, <33? S= {-1,0, 3, 8} 

S- 1 = {(8, -3), (3, -2), (0, -1), (-1, 0), (0, 1), (3, 2), (8, 3)}, 

(b) S TOFT; S _1 TOFT^T, CW T (0, 1), (0, -1), (-3, 8), (3, 8), (-2, 3), (2,3) 

(c) 4^ s -<4^ s '*Pt , ?!‘FT 



Scovsi] 


«tl (a)C®ms={^,l,|},CSWS={-2,-l,0,2} 

S' 1 = {(0,£), (1, 1), (-1, 1), (2, | ), (-2, | )}, 

(b) S (1, 1), ^(1, -1), S _1 ^ 

(c) 

V I (a) C5N S = {-3, 1, 0, 3} , C3NF S = {-3, -1, 0, 3} 

S _1 = S 

(b) s, s _1 mm 

(c) ^ 

« I (a)C®1>TS={2},CSWS={l,2,3} 

S-‘ = {(1,2), (2,2), (3, 2)} 

(b) S^?R^Rr 

( c ) 

b- 1 C*) 0, 2, 3 (<D [a] 

(«l) 26 (^) 1 + y 2 

I (^F) C5TST F = R, 

(*T) C5T5T F = R, 1 W- 1 W ^ 

iff I &) F(x+1) = 2x+l, F ) = 0 

(*l) 


fc I W Q(x) = x n - ] + ax' 2 + a 2 x n ~ 3 + a 3 x n ~ 4 + + a n ~ l 

W 0(x) = jc"- 1 - ox" -2 + flV' 3 - a 2 x n ~ 4 + + (-l)” 

S I Q(x) = x n ~ l - ax n ~ 2 + aV' 3 - a 3 x n ~ 4 + + (-l)""'*" 

«s> I (0 (x + l) 2 (x + 2)(x + 3) 

(ii) (2a - l)(a + l)(a + 2)(2 a + 1) 

(Hi) (x + l)(x 2 + x + 1) 

(iv) (x + y + z)(xy + yz + zx) 

(v) ~(x-y)(y-z)(z-x) 

( vi ) - (a - b)(b - c)(c - a)(a + b)(b + c)(c + a) 





(6) (,-a) (j -^- C ) (C) ° 


>«'(<-) -+^7 

x x + 2 


6 5 .12 2 

(b) (c) + 

x-4 x-3 x x-2 x + 3 


, ~ \flx-21 2 M 1 12 9 

w 5^x 2 +4 x + lj w 25(2x + 1) 25(x + 3) 5(x + 3) 2 


5 1 -3,-- *1 -1 + — -1-— vs I 2 — V3 , 2 + a/3 

2 2 2 

8 1 i (5 - a/33), ^+a/33) <M ^(-7-a/37), I(-7 + a/37) 

fel ^-a/105), ^(9+a/105) *114,4 * I I- (-7 -a/57), ^-(-7 + a/57) 

* I -, 2 
3 




5 1 

13 

*1 

6 

5 


« 1 9 

8 1 5 

ffl 5 fel -- 
2 

II, 41 1,5 
2 

V 1 

2 4 

is 1 

25 

7 ’ 

1 

7 

5o 1 

9 3 

11’ 2 




X5f^o#(f.vs 


5 I 2 *1 


is I 0,2 


vs I 6 815 <t I 2 fcl -, 4 13*10, 

2 


io i -i o 551 -II 
2 2 


5*1 2,3 




i i 16 15 ^ i 13, 9 « i Mi 8 sfs 6 s i 19 <t i Mi 6 fflBisr, sfs 4 

Mi 16 ffitar, ^ l- fii&m * i Mi 25 sfs; 24 n i Mi 8 fiitar, m. 
2 

6 fiflJBT lr I 36 fc I 8>/3 fiflJRT >o I Ml 20 fiflJRT, 15 fiflJBT I 

(*,>>) : 

r i n 

il (2,3) *1 (2,1), --,-- vs | (4,0) 8 1 (1,2) *1(3,3) 
l 2 4j 

( o ( n ( \ 2^\ 

fcl (2, ±2), -2,±— «U (2, ±2), -2,±— V I (1, 2), ---- 
V 2J \ 2J V 3 3 

( n 

H(2,±2), -2,±— 

V 2^/ 


<P 1 — vsb- , v5c&vs?i 5 lf'jvs-t»'sr-io' s T 



St&voiq 


y < 8 


6 7 8 9 


x > 1 


x > - 3 


0 12 3 


x <4 


6 


x< 6 


2 3 4 3 


4 5 6 7 


-4 -3 -2 -1 0 


4 5 6 7 


2 3 4 5 




jc + 2 41 

i I 3x H — - — < 29,0 < x < 8 $.1 4x + (x - 3) < 40,0 < x < — 

x + jc + 120 

VS I 70x + 20x < 500,0 < x < 5 8 1 <100;0<x<390 

9 

(t I 5x<40,5<x<8 to I ^olW^PT < 42 

4 I c*srPi*i ^?PT x 14 < jc < 17 V I t ^PT, t > 50 


■t^JT^pr, t> 6- io I 
4 


1^ ' 3 fSRT t ^I*5T ^PT, t> 5 


ii I ?T??lT# x ^PT, 0 < x < 5 




V I (*) 20, 30,2 r («l) 5, — ,- («l) — , — , — - — 

2 2 110 240 r(r+ 1) 

(^1) 1, 0, 1 ( r CWKS' ^PI) <£1^ 0 (r Rceriva $.C°l) 

(.) A A J_ m o 1 ’-H) 3 ' 

' ' 3 s ’ 3 “ ’ 3'- 1 ’ ’ 2 



StfcVSfl Sjfefto 


hi m n> 10 5 w n < 10 5 (50 o 


bblfl*)2 W - (51) — 
7 3 


(^)^f^C^ («) 


b*l (*) — (10 n -l)-— W— (10 n -l)- — 
81 9 81 9 

bvs I *0© x < -2 ;c > 0 ; = - 


3 305 41 

b8 I (?P) — («l) 2— («0 

11 999 3330 


W 3- 


9990 


b I (<F) (i) 1.3 177 MftilM (am) (ii) 0.9759 tulfeilH (am) (Hi) 0.5824 (am) 
W (0 1 10°469 • 23* (ii) 75°2954 • 5" (iii) 55°5453 -35" 

vs I 12-7549 f^T- (fiflTT) 8 I 57^.^T./^5T (Sift) <t I — — «I&*IM 

5 2 

& i ^ 1 562 fc.fir. (smo v 1 1 , 135-3 fc.fir. (sn?o 

9 3 9 

h 1 4-78 fir./<?r. (smo bo 1 1 fc.fir. (sun) bb 1 1-833 (sn?o 

b* 1 ii4-59 firsts m bvs 1 1745 fir. (ssno sr 1-75 fir. (smi) 


1 3 3 

b I (i) —7= (ii) 2 ^1 tanO = — , sinO = — 

V6 4 5 


vs I cos A = — 1 =, tan A = -2 

V5 

(t I sinyl = — cos A = — 
13 13 


j'J 

8 I sin A - — , tan A - V3 
2 


J + y 2 


n 27 17 5 . 5-73 

I (0 — 00 — 0*0 g Ov) — 


bvsl 2 



VSOO 


StO'SJl HR'S 


4 i (0 o 

(vii) 
b I (i) 0 
(0 

(0 
i (0 
(/v) 
(v0 


<M W) x 

fr I W) 0 
b I W) 0 


^H%v.vs 

1 2 

(ii) 0 (Hi) 'W^tfw (zv) -f- (v) (vz) WSafe 
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